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5,000 GALLONS OF FUEL— ROLLING IN UNIQUE TIRE-LIKE CONTAINERS 
CALLED ROLLI-TANKER—ARE CAPABLE OF FOLLOWING AMAZING 
“GO-ANYWHERE" TIRES INTO HERETOFORE IMPASSABLE AREAS! 





ROLLI-TANKER TERRA-TIRE 


LET YOUR PROJECT UTILIZE THIS AMAZING 





Wide Ground Contact 


Area of the axie-criven 
Terra-T by Goodyear can 
traverse sand, mud, marsh- 
land, snow and roughest 
going J g. Pr 
ciple lends “go-anywhere” 
moc t to enh Cc -and 
' 





Float fuel ashore—the 
Rolli-Tanker makes it no 
problem to get bulk fuel or 
liquid supplies ashore. No 
costly pumping or long-! 

hoses needed with this new 
Goodyear advance. 
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For details contact: Go 16, Ohia 
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Terra-Tire, Rolli-Tanker—T.M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 








BRUNSWICK “NOSES ARE PRESSING THE THERMAL BARRIER 


Countless eyes in the technical re- 
search world today are focused on 
the Strickland B Process, exclusive 
with Brunswick. This is a fully 
mechanical method of producing 
reinforced fiberglass laminates. Re- 
cent experiences with it indicate a 
bright area of promise in meeting 
the problems involved in re-entry. 


Much current interest centers on 
an SBP produced radome’s ability 
to withstand under stress a high 
temperature jet stream for a sub- 
stantial number of minutes. Yet 
this is only indicative of many new 
areas under relentless and costly 
attack by highly skilled Brunswick 
research and development teams. 


New Brunswick materials and tech- 
niques are also available to answer 
your problems in design, fabrica- 
tion and testing of aircraft compo- 
nents in metal honeycomb and 
conventional metalwork. Write: 
The Brunswick-Balke-Collender 
Co., Defense Products Div., 1700 
Messler St., Muskegon, Michigan. 


BRUNSWICK 


MAKES YOUR IDEAS WORK 
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Aug. 6-8—Special Technical Conference on 
Non-Linear Magnetics and Magnetic Am 
plifiers, sponsored by the American In 
stitute of Electrical Engineers, Hotel 
Statler, Los Angeles, Calif 

Aug. 7-8—Annual Conference, American So- 
ciety for Quality Control, Western Re- 
gion, FE] Cortez Hotel, San Diego, Calif. 

Aug. 7-9—National Convention, OX5 Club 

of America, Hotel Statler, Los Angeles. 

Aug. 7-15—Modern Developments in Heat 
l'ransfer, Continuation Course, University 
of Minnesota, Minneapolis, Minn ; 

Aug. 13-15—Conference on Electronic 
Standards and Measurements, National 
Bureau of Standards, Boulder Labora 








ries, Boulder, Colo. Sponsored by NBS 
American Institute of Electrical Engineers * 
ind Institute of Radio Engineers ° 
Aug. 13-15—Seventh Annual Conference 
Industrial Applications of X-rav Analvsis 
Albany Hotel, Denver, Colo HOW 


Aug. 14-23—Ninth All-Women’'s Interna 


End, Cand Katana “| SAVE MANHOURS ON THE DC-8 





Aug. 17-23—Mi Operations Research 
Engineering Seminar, Pennsvlvania Stat 
Uy rs University Park, Pa 
Aug. 18-19—Anonua Western Regiona 
Meeting, American Astrortautical Society Considering that each door on the 
Dinkelspeil Auditorium, Stanford Univer DC-8 uses several hundred or more 
ty, Palo Alto, Calif. — Blind Nuts, a substantial number 
Aug. 19-22—Pacific General Mecting, Amer- of manhours will be saved on each 


7 Institut f | trical Engineers ‘ ~~ . 
> ° roduction airplane when com- 
Hot Senator. S iment Calif P . 
ame. 19-22—West > een BN360 BLIND NUT pared to the additional drilling and 
Pitaint hestibute of Mailta Guiana , " , riveting time required to install 
Laan: Seat tes eer The Blind Nut was selected by cost conventional nutplates 
conscious Douglas engineers for 


Aug. 25-27—Thir nnual Conventi : 
Nations! Fivine ( 2 “ . - Hollve ae use as a nutplate to attach the dia- : 
Roosevelt Hotel, Hollywood, Calif phragm seal retainer strips on all Stainless steel Blind Nuts are be- 
Aug. 25-29-Second Symposium on Nava exterior passenger doors and emer- _—ing used on aircraft and missiles in 
Hvdrodynan Washington, D. ¢ gency exit jambs of the cabin-pres- temperatures up to 800° F. in pro- 


duction and repair applications. 
They are quietly installed with a 
hand-held, hydraulically actuated 
gun. Blind Nuts are available in 


August 4, 1958 Each Blind Nut is installed in a grip lengths of 1/16” ony we 

ee ~ : : and range in screw sizes from 4-4( 
@ Vol. 69, No. 5 ‘> single hole, in one operation and through 3/8-24 
at a rate of about ten per minute site, iba: 


surized DC-8 luxury airliner 
because of its simpler and faster 
installation. 


Continued on page 
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l b a ha ~su n December by , sti ‘ 
ee compared to two additional coun- 
Hill 1 pa James H. MeGra eo . : ; ’ 
48). Founder. See panel below for ‘dirsetions tersunk holes required for the in- Write for additional Blind Nut data 
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Subscriptions are solicited only from persons who have 
a commercial or professional interest in aviation, includ 
ine missiles and space technology. Position and company 
connection must be indicated on subscription order 
Sir pies sub I ‘ 1 
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Engine air scoop casting made by R. H. Osbrink Mfg. Company, Los Angeles 


MAGNESIUM “SUGAR SCOOP” HELPS REGULUS II BREATHE 


Huge thin-wall magnesium casting satisfies appetite for air 


At supersonic speeds more than ten miles above the earth, 
Chance Vought Aircraft’s Regulus I] consumes enormous 
quantities of air through a 150 lb. magnesium casting. 


This complex, close tolerance magnesium casting supplies 
air for the Regulus’ powerful J-79 jet engine. It also provides 
ducting for boundary layer control and for air conditioning. 
Nominal thickness on walls and webs is 0.24 inch and the 
solid leading edge tapers to a 0.015 inch cast radius. Cast- 
or —0.03 inch on dimensions up to 12 
— 0.002 per inch 


ing tolerance is 


with an additional + or inch 


In he >. 


. ery, 
© wTtgsgas 


Lili Michigan, Department MA 1463K-1. 





on dimensions above that. That’s real casting accuracy! 


This air scoop is an excellent example of the versatility and 
usefulness of magnesium alloy castings in aircraft design 
Thin-wall casting designs can be produced in magnesium 
to replace complicated, costly fabrications involving several 
production operations. 


For more information about magnesium sand castings and 
their use in aircraft design, contact your nearest magnesium 


foundry or Dow sales office. 


MAGNESIUM DESIGN, a 235-page handbook, discusses in detail: properties, struc- 
tural design, product design including castings and mill products, fabrication and 
finishing. Large section of tables on properties, sizes, tolerances, etc. For your 
copy contact a Dow sales office or write to THE DOW CHEMICAL COMPANY, Midland, 


YOU CAN DEPEND ON 











New Electrical Power System for 
Missiles and Aircraft 


Sundstrand Controlled-Speed Motor 
“integrated with alternator provides mini- 
mum weight ond envelope. Leland Elec- Y Pe 


a tric's alternator is shown here 











A le)! x 


Operates off general hydraulic Gadihieiaiilt inkin at neuinaeieet 





ng system perform 





. once with basic flyball governor. Governor trimming meth 
system r i 
y , Provides 4 kva rated power, ott iaiatits dine ddan aie 
capable of 100% overloads 
Vagiang.e LYS? ACEMENT 
. . “forme c 
Use of a Sundstrand controlled-speed, variable-displacement ® | . 
hydraulic motor co drive a 400-cycle alternator provides an emer- } 
gency and isolated electrical power-generation system with many a 
desirable characteristics z 
High efhciency throughout the operating range is assured be- . 
ause speed of the motor is controlled by varying the displacement g° 
to match the required torque output. The motor takes only that 3 3 : 
w of oil fror che general hydraulic system required tO maintain : Consrast Drs acemeat ” e 
driven load. This eliminates the inethcient throttling necessary Maroa § S 
hxed-d motor system. There are no discontinu- 
S in spee from no load to full load "= . 
[he sys ; ible of handling 100% overloads for extended ' 
periods Efficiency advontage of v rabdie-disp ement motor ove 
. , Fi splocement motor wn tr 
integration Of the motor in a common housing with the alter- BOS Cup — ; ’ 
. 0 te 150% of rating 
or provides ui m weignt a envelope maximum fre- - 
sistance to shock and vibration and increased reliability. The © 4kva with 1.0 power © Speed control within 
tegrated package also permits cooling the alternator with oil factor 1/10% with trim 
when air cooling ts mpractical OF 
: he . : ; @ -65° Fto +275° Ftem- @ A with self-con- 
The motor shown has a self-contained flyball governor. Models . 
, .s “aon. ; perature range tained governor 
with external speed controls are available where variable speed is 
@ Higher temperature ® One-second transient 


required. The moror itself is particularly suited 
urements are variable and heating of hydra 


to driving any 
response 


models available 


SUNDSTRAND AVIATION 


Division Sundstrand Machine Too! Co. 
2411 Eleventh St., Rockford, Illinois 





District Offices in: Arlington, Texas; Hawthorne, California; Rexdale, Ontario; Rockford, Illinois 


Seattle, Washington; Stamford, Connecticut; Washington, D.C 








designed 
for jet engines 


...CEC’s economical vibration pickups 





Wherever vibration is present—on jet engines, machinery, 
motors, or generators—CEC’s new line of low-cost vibration 
pickups find ready application. Featuring constant damping 
over the operating temperature range of — 65°F to 

+500°F, the omnidirectional 4-123 and its horizontal and 
vertical counterparts (4-121 and 4-122) perform with 
precision in oily or corrosive atmospheres. Sand, dust, or 
fungus cannot penetrate their hermetically-sealed interiors. 


The 4-123, with its 45-2000 cps 
operating range, js ideal for 
jet-engine monitoring where the 
lowest frequency encountered 
is approximately 50 cycles. The 
4-121 and 4-122 monitor turboprop 
vibrations in the range of 15 cps to 
2000 cps. Each type weighs only 
4.25 ounces including connector. For additional 
information, call your nearest CEC sales and service office, 
or write for Bulletin CEC 1596-X2. 


Transducer Division 
Consolidated 
Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


RECOGNIZED LEADER IN GALVANOMETERS — TELEMETRY, 
PRESSURE AND VIBRATION INSTRUMENTATION 
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(Continued from page 5) 


Ang. 25-30—Ninth Annual Congress, In 
ternational Astronautical Federation, Am 
sterdam, Holland 

Aug. 30-Sept. 1—Annual One-Design Sail 
plane Regatta, Harris Hill, Elmira, N. ¥ 

Aug. 31-Sept. 1—Air Race, Professional Rac« 
Pilots Assn., Ft. Wayne, Ind. For details 
Don Berliner, 18 Hudson Ave., Athens 
Ohio 

Sept. 1-7—1958 Farnborough Flying Displa 
and Exhibition, Society of British Air 
craft Constructors, Farnborough, Eng 

Sept. 2-12—Problems of High-Powered Ra 
dar Design, Summer Program, Massachu 
setts Institute of Technology, Cambridg: 
Mass. (Security clearance required.) 

Sept. 3-5—1958 Cryogenic Engineering Con 
ference, Massachusetts Institute of Tech 
nology, Cambridge, Mass 

Sept. 8-13—First International Congress of 
the Aeronautical Sciences, Palace Hotel 
Madrid, Spain 

Sept. 9.11—Second National Conference on 
Applied Meteorology: Engineering, Ann 
Arbor, Mich. Program Chairman; Dr 
D. J. Portman, 5500 East Engineering 
Bidg.. University of Michigan, Ann 
Arbor, Mich 

Sept. 11-12—Annual Business Meeting and 
Conference, Northeast Chapter, American 
Assn: of Airport Executives, “Municipal 
\irport, Worcester, Mass 

Sept. 15-18—Fall Meeting, American Rockct 
Societv, Inc., Hotel Statler, Detroit 

Sept. 15-19—Annual Instrument-Automatior 
Conference & Exhibit (International), In 
strument Society of America, Philadel 
phia Convention Hall, Philadelphia, Pa 

Sept. 22-24-1958 Meeting, Professiona 
Group on Telemetry and Remote Con 
trol, Americana Hotel, Bal Harbor, Miami 
Beach Fla 

Sept. 22-24—1958 Convention of the N 
tional Business Aircraft Assn., Bellevue 
Stratford Hotel, Philadelphia, Pa 

Sept. 25-27—Fifth Annual National W<« 
em Forum, American Helicopter Society 
Ambassador Hotel, Los Angeles, Calif 

Sept. 25-28—Air Force Assn. Annual Con 
vention and Airpower Panorama, Dallas 

Sept. 29-Oct. 3—National Acronautical 
Mecting, Society of Automotive Engi 
neers, Inc., the Ambassador, Los Angeles 

Sept. 29-Oct. 3—Semi-Annual Mecting and 
Western Tool Show, American Society of 
lool Engineers, Shrine Exposition Hall 
Los Angeles, Calif 

Oct. 1-3—National Airports Conferenc« 
University of Oklahoma, Norman, Okla 
Co-sponsored by American Assn. of Air 
port Executives and the CAA 

Oct. 7-8—1958 Joint Meeting, Institute of 
the Acronautical Sciences and Canadian 
Acronautical Institute, Chateau Laurier 
Ottawa, Canada. 

Oct. 15-17—Twelfth Annual Meeting 
Southcastem Airport Managers’ Assn 
The Palm Beach Terrace, Palm Beach 

Oct. 22-24—Fifth National Vacuum Svm 
posium, Sir Francis Drake Hotel, San 
Francisco, Calif 

Oct. 27-28—East Coast Conference on Aero 
nautical & Navigational Electronics, In 
stitute of Radio Enginecrs, Lord Balti 
more Hotel, Baltimore, Md 
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One of GPL’s ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 


Force WB-50s exactly where they are 
every flight second. 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle; Wind 
Speed and Direction; Longitude and 
Latitude; Shortest Course-To-Destina- 
tion; Steering Signal To Pilot (or auto- 
pilot). 


The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 
magnitude to the breaking of the sound 
barrier: GPL’s harnessing of the Dop- 
pler-effect to air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 





J 
d- 





ound speed 
drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 





One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN* family of 
self-contained GPL Doppler auto-navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


*Trademark 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities 


GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a new era of 
faster, safer, more economical civilian flight 

RADAN is ready and available now to everyone. 


* 
fr 
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GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


Send resumé to Personnel Manager 


1] 








New ‘Transistorizedct 


; QUENCY DISCRIMINATOR rp 


E 
RVO DRIVEN CORRECTION LO 


+O.5—~ accuracy 
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VARIABLE 
RATIO MAIN 
AIRCRAFT 
ENGINE |™ 737222 = ENGINE -Teea | ALTERNATOR 
TRANSMISSION i 
i 
rm | 
' i} 
i 1 
‘ i 
@ ee 
i i 
i t 
; _—- 1 
Designed for controlling a LYCOMING variable ratio { = Di! 
engine transmission which drives a typical aircraft alter- pi PG- 
nator at constant speed. | 
e® +0.125% (400 +0.5 cycles) accuracy. i AUXILIARY ENGINE DRIVEN 
: i ALTERNATOR 
e —55°C to +125°C ambient temperature range. i T 
e Smaller, lighter, less complex through use of semi- [§ ] 
conductors. ] 
i 








Other types of systems can be 
designed to your specification. For 
more information contact the Oster 


TYPE stuUs@ = = 
office nearest you. 6003-01 
TYPE AMP- 
SERVO TORQUE UNIT ee 
WITH STABILIZING 


GENERATOR FEEDBACK FREQUENCY DISCRIMINATOR 














Burton Browne Advertisin AND SPECIALIZED 
SERVO AMPLIFIER 


- poh ste MANUFACTURING CO. 


} _ 


Avionic Division 


237 North Main Street - 5333 Se. Sepulveda Bivd 
NEW YORK Hempstead, L.1., New York NEW JERSEY ~ Lyons ny WESTERN Culver City, California 
31-4653 rvington ew Jersey Ph Ex t 1-5742 
OFFICE OFFICE Phone: BSsex 3-236] OFFICE OmOe renee 00104 
TWX S. Mon 7671 


Interesting, varied work on designing transistor circuits 
Engineers For Advanced Projects: | and servo mechanisms. 
Contact Mr. Robert Burns, Personnel Manager, in confidence. 


Phone: lVanho« 
TWX Hempstead N. Y. 705 











Myprauwtic RESEARCH 


The originator of the Dry Torque Motor Servo* 


Presents 

















A NEW SERVO TRANSDUCER 
FOR HIGH PERFORMANCE CONTROL 


Designed for Electro-Hydraulic flow, pressure, or power control up to 40 Hydraulic 
horse power, with performance peaks never before obtained in a production unit. 





EXCEPTIONAL NULL BALANCE, NO ADJUSTMENT 
REQUIRED, AND ESSENTIALLY UNAFFECTED BY: 


VIBRATION to 100g's 
TEMPERATURES ~—-65°to ~-450°F 
ACCELERATION to 100g's 


HYSTERESIS less than 3% THRESHOLD less than 5% 
Write for Complete Data 
HypraAuwtic RESEARCH 


r na = . ’ ° . * , . 
x servo valves AND MANUFACTURING COMPAN? 
aircraft, Subsidiary of Bell Aircraft Corp 
issile manufacturers. 2835 N. Noomi Street - Burbank, Calif. + Victoria 9-2227 











MISSILE COMPONENTS Bulova safety and arming systems protect 
ground, air and sea crews from load to launch, then take over in flight. 
Safety factor of one in a million is specified and reliably delivered by 
Bulova’s precision production facilities. Powder-driven gyros and fuzing 
systems are among other Bulova developments for 18 key missiles. 





AIRCRAFT INSTRUMENTS Bulova’s new Servo Altimeter assures maxi- 
mum reliability through unprecedented sensitivity, accuracy and repeat- 
ability. At 40,000 feet, it detects 4-foot changes ... is correct to 40 feet. 
Safety is improved in traffic control and flight over difficult terrain. As a 
control instrument, it is readily adaptable to guided missiles. 





Bulova reliability helps to solve 
today’s most challenging problems 


For more than 80 years, Bulova has charted 
new courses in the area of reliability. 


Milestones along the way are the electronic 
and electro-mechanical devices created by 
the Bulova capability—the uncommon blend 
of pioneering vision and precision produc- 
tion experience. 


These Bulova developments, distinguished 





INFRA-RED COMPONENTS Bulova infra-red cells are designed to unerr- 
ingly guide Sidewinders to target. Bulova-improved production processes 
increase yield and product reliability. Other infra-red developments 
include filters, reticles and thermistor bolometers, as well as advanced 
research in mosaic and lead selenide cells. 


12 


ULOVA 


watch ec 
BULOVA RESEARCH AND DEVELOPMENT 


by their advanced design and consistent 
high performance, help our nation’s defense 
and industry stake solid claims on the fron- 
tiers of science and space. 


The high degree of Bulova reliability pre- 
vails from concept to mass production. For 
assistance with your systems and compo- 
nents problems, write: Department G.J.S. 3, 
Bulova Park, Jackson Heights, New York. 


ompany 
LABORATORIES, INC 





PHOTOGRAPHIC SYSTEMS Bulova’s new high performance 70mm 
recon-camera features 8 frame/sec. and pulse operation... vibration-free 
exposures to 1/4000 sec. From the smaliest 16mm gun camera ever 
built to units of 9x18" format size, Bulova developments include optical, 
data recording and instrumentation, and special sequence cameras. 











Lord 
Temproof 


Mountings 


maximum vibration protection for 
avionic equipment at temperature extremes 


All-Attitude Temproof Mountings—may be loaded in any direction; 
installed on base, bulkhead or overhead. Two sizes—0 and 1—with 
load ratings from 0.35 to 5 pounds per mounting. 


Standard Temproof Mountings—for use on base-mounted equip- 
ment with loading in the axial direction. Designed to meet require- 
ments of Spec. MIL-C-172. Four sizes—0, 1, 2 and Console—with 
load ratings from 0.25 to 90 pounds per mounting. 


Center Flange Temproof Mountings—may be loaded in any direc- 
tion; installed on base, bulkhead 6r overhead. Load ratings from 
4 to 13 pounds per mounting. 


Select your vibration isolators for airborne electronic equipment 
from the only complete line—Lorp Temproof Mountings. 


Temproof Mountings provide: 

@ optimum isolation efficiency from 5 to 500 c.p.s. 

@ unchanging characteristics from -—80° to +-250°F. 

@ approximately 8 times the service life of other metallic 
isolators (based on independent tests) 


Separate operating elements are used. A load carrying steel 
spring assures high isolation efficiency over a wide load 
range. Special elastomeric snubbers absorb shock loads 
preventing metal-to-metal contact. Damping limits 
magnification at resonance to approximately 3. 

Amplitude sensitive damping limits transmissibility at 
resonance with no impairment of isolation efficiency at the 
higher frequencies. The controlled friction force reaches 
a maximum in the resonant (normally high amplitude) 
range and diminishes in the high frequency (normally low 
amplitude) range. Therefore, in high frequency operation, the 
mountings provide an essentially undamped system with 
maximum isolation efficiency. 


Temproof Mountings are available as individual isolators 
or as component parts of complete mounting base 
assemblies. Full information is contained in Bulletin 710, 
available from your nearest Lorp Field Engineer or the 
Home Office, Erie, Pa. 





ENGINEERING OFFICES 


DAYTON, OHIO - BAidwin 4-8871 
DETROIT, MICH. - TRinity 4-2060 
KANSAS CITY, MO. - WEstport 1-0138 
LEVELAND, OHIO - SHadyside 9-3175 LOS ANGELES, CAL. - HOllywood 4-7593 
DALLAS, TEXAS - Riverside 1 -3392 NEW YORK, N. Y. - Circle 7.3326 
PHILADELPHIA, PA PEnnypacker 5 - 3559 
“in Canada — Railway & Power Engineering Corporation Limited” 


FIELD 


ATLANTA, GEORGIA - CEdar 7-9247 
BOSTON, MASS. - HAncock 6-9135 
HICAGO, ILL. - Michigan 2-6010 


LORD MANUFACTURING COMPANY - ERIE, PA. 
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Build stronger, safer, 
lighter airframes 


with SPS Hi Psi 
aircraft bolts 


Conventional bolts were not strong enough to fasten 
Jet Age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
figurations, materials and production techniques and 
designed a high-strength bolt—the Hi Psi EWB-22— 
strongest bolt made to this time. 





Compared with conventional 160,000 psi bolts like 
the MS 20004 Series, the SPS EWB-22 has 38°, 
greater tensile strength and, at 8 million stress cycles, 
up to 90% greater fatigue strength. These qualities 
: ; sages : make it feasible, in most cases, to replace a standard 
Hi Psi EWB-22 bolt. External wrenching head with increased bearing MS 20004 Seri th Wy P + j 
area permits greater loading without indentation of bolted surface. MS 2 | SSeS bolt wit an E . B-22 of the next 
Hi R thread form, generous fillet under head, smooth overall surface smaller diameter. The benefits from use of the 
increase tensile and fatigue strength. The EWN-22 locknut was de- EW B-22—in increased structural strength and secu- 
signed with characteristics specially suited to the bolt. rity and in reduced weight—are obvious 
Concurrently with the development of the EWB-22, 
Values are calculated on minimum required stress at the SPS produced the Hi Psi EW N-22 locknut to com- 
mone pltsh ace Lasoma Tomes plement the bolt. It is a high tensile strength self- 
Chart No : 32! Date: Jan 6. 1956 : . : é . 
locking nut with a 12-point external wrenching 
surface. It makes possible the high wrenching torque 
needed to preload the EWB-22 to the greatest 
advantage. 


ULTIMATE TENSILE STRENGTH VS BOLT DIAMETER 








Along with Hi Psi EWB-22 bolts and EWN-22 
locknuts come other additions to the complete 
SPS line of threaded aircraft fasteners—PLI-22 pre- 
load indicating washers, simple mechanical devices 
for accurately preloading the high strength bolts. 
For detailed information about these products— 
or about your special aircraft threaded fastener 
problem—write us today. Aircraft/Missiles Division, 
STANDARD Pressep Steet Co., Jenkintown 3, Pa. 


We also manufacture precision titanium fasteners 
write for free booklet 


Jenkintown + Pennsylvania 
Stenderd Pressed Steel Co. « The Clevelond Coo Screw Co 


Columbie Stee! Equipment Co. e Notional Mochine Product: 
e Nutt-Shel Co. @e SPS Western @ Standco Concdo 
. Unbroko Socket Screw Co., itd 





EWB-22 is much stronger than conventional aircraft bolts. These 
: curves, with ultimate tensile strength in pounds plotted against bolt 
—— — diameter, show that it is feasible to replace an MS 20004 bolt with 
: ~ an EWB-22 one size smaller. The EWB-22 is stronger in shear 

and in fatigue as well. 





3 Big Reasons Why This Symbol Stands For 
Practical Research, Precision Production 


It represents the brains and brawn of three well 
known organizations, experienced in serving air- 
craft—both military and civilian. 

For this is the symbol of The Singer Manufactur- 
ing Company’s new Military Products Division. 
Composed of Haller, Raymond & Brown, Inc., 
Diehl Manufacturing Company, and Singer- 
Bridgeport. 

The Military Products Division brings together 
the research skills of HRB, the electronic and 


electrical experience and facilities of Diehl, and 
the extensive mechanical and electro mechanical 
productive capacity of Singer-Bridgeport. 

It makes a streamlined team that can serve you 
all the way from concept to hardware. Or supply 
precision parts and components quickly, in the 
quantity wanted, at a fair cost. For a new outlook 
on defense procurement, write The Singer Manu- 
facturing Company, Military Products Division, 
149 Broadway, New York 6, N. Y. 


SINGER 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 


4149 BROADWAY, 


NEW YORK 6, N. Y. 


*A TRADEMARK OF THE SINGER MANUFACTURING COMPANY 





U.S. Steel Supply's 
Any Steel, Anywhere, Any Time Service 


“reduces production 


says H. Theodore Hawkes, vice-president, 
Southworth Machine Company, Portland, Maine 
Manufacturers of hydraulic lift tables 


and precision components for the 
Aircraft and Guided Missile Industries 


“U. S. Steel Supply’s prompt delivery of the 
materials we need, on a day-to-day basis, saves 
us from tying up working capital or being caught 
with steels we can’t use because of a sudden 


change in design. 


“Thus, by allowing us to make quick design 
changes, Any Steel, Anywhere, Any Time Serv- 
ice gives us the flexibility we need to improve 
our product continually. 

“In addition, U. S. Steel Supply saves us the 
great expense of installing and maintaining cut- 
ting equipment by delivering our material re- 
quirements pre-cut to specific sizes. This is 
important because our varied production re- 
quirements call for a multitude of sizes and 
shapes.” 

U. S. Steel Supply’s Any Steel, Anywhere, 
Any Time Service is geared to help you elimi- 
nate costly inventories, increase production and 
better utilize space now wasted for storage. One 
of our representatives will be glad to show you 
how it works. For more information, write to 


U. S. Steel Supply at the address below. 


Remember .. . you get Any Steel, Anywhere, Any Time Service from. . . 


. 5. Steel Suppl 
u ™ mane United States Steel 


Stee! Service Centers Coast to Coast + Mailing Address: P.O. Box 1099, Dept. K8, Chicago 90, Ili. - General Offices 
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RYAN CONTINUOUS WAVE RADAR 


IS BEST FOR DOPPLER NAVIGATION 


Through its pioneering work with the Navy and Army, 
Ryan has demonstrated that continuous wave radar is 
the best Doppler navigation system for every military 
and commercial application. 


Ryan RANAV* systems are the only CW Doppler 
navigators in production. They have major advantages 
for aircraft navigation, ground speed measurement, 
missile guidance, and helicopter hovering. For example, 
RANAV is: 


LIGHTEST — Ryan Doppler navigators are lightest, sav- 
ing many precious pounds of weight, because CW radar 
requires less power for comparable performance and 
eliminates the need for many components required by 
pulse radars. RANAV also features a unique light- 
weight non-gimballing antenna system 


SIMPLEST—RANAYV requires no IF (intermediate 
frequency) amplifiers or automatic frequency control 
circuits. Only one microwave generator is used and the 
systems have less tubes and components. 


MOST COMPACT — Inherent simplicity of CW radar 
systems plus the ingenuity of RANAV design has 
enabled Ryan to take most advantage of subminiaturi 
zation and transistorization, creating compact systems 
with advanced modular units and etched circuitry. 


MOST RELIABLE— RANAV continuous wave automatic 
navigators are most reliable because they are simple, 
rugged, and completely transistorized. RANAV also 
uses a long-life transmitter and it features a foolproof, 
non-wiggly (fixed) antenna with no moving parts and 
no adjustments. 


RYAN BUILDS BETTER 
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IN THE 
COURSE OF 
EVENTS 


3000 p.s.i Hydraulic 
Actuator with internal pressure 
actuated locks and electric 
limit switches. 


Hot air shut-off and pressuce 
regulator; temperatures to 815°F; 
inlet pressure to 250 p.s.i.; 
outlet pressure range from 
5-30 p.s.ig. +% p.s.i. 


Complex valves for special 
fluids and gases; valves 
shown used at hydraulic 
fluid temperature 350° F. 
Pneumatic actuators with 
integral pressure snubbers, 
external buffer cylinder, 
integral filler-check valve, 
filters, etc., for operating 
pressure to 3000 p.s.i. 


*KA Priceless Ingredient — 


ach 1revement high pressure nitrogen regulator and 


integral full flow relief valve — 
adaptable to a wide range of fluids 
and gases; unusual environments; 
DESIGNERS AND MANUFACTURERS OF: inlet pressure 100-5000 p.s.i.; outlet 
3 ‘ : pressure 50-500 p.s.i.; flow rates 
high pressure pneumatic equipment 0-50 Ibs./min.; close regulation and 
, ; ’ lock up range; individual or 
high temperature and bleed air equipment automatic adjustments; no leakage. 


hydraulic exotic fluids, gas, and cyrogenic equipment 


integrated hydraulic and pneumatic systems REPRESENTATIVES: 


Martin Poggi 
eilpndpobapiy, 9516 S. E. 15th Street 
PiRa2 see Ss." Bellevue, Washington 


RA N D \ L L Cashin-Tipton & Associates 
\ 3270 Rosecrans Street 


San Diego 10, California 


Write for : alcoho ' 
complimentary E N G | N E E R I N G 3026 East Coldspring Lane 


Baltimore 13, Maryland 


brochure 
CORPORATION t tt ai East Ree Street 


Fred Bratka 
5933 Bowcroft Street Box 13363 


Los Angeles 16, California — TExas 0-8533 Fort Worth, Texas 








EDITORIAL 





Mid-Summer Survey 


The aviation industry and its related technologies are 
steaming through the mid-summer months in one of 
the strangest atmospheres since the first years after the 
end of World War II. 

The Mid-East crisis simmers dangerously close to a 
shooting war in strange contrast to a domestic calm and 
complacency that is hard to explain. 

Although U.S. science and industry are on the verge 
of some of their most exciting explorations of space, 
the general public appears bored with the entire subject. 

Che industrial structure on which the Pentagon de 
pends to develop and produce superior new weapon 
systems is creaking and groaning under severe financial 
stress but even the top civilian leaders in the Defense 
Department, most of them former business executives, 
are strangely indifferent to this problem or its implica- 


tion for future defense strength. 


Burning Issues 


In contrast the Congress has recorded a remarkable 
record during the session now drawing to a close on 
Capitol Hill in handling the burning issues of space 
technology, missile and advanced aircraft development 
and the sticky problems of air trafic control and air 
safety regulation. We cannot recall another session of 
Congress that has taken so much positive action on these 
perennial problems. 

Perhaps the most important achievement in this field 
was the creation of the National Aeronautics and Space 
Agency using the technicians and laboratories of the 
National Advisory Committee for Aeronautics as a 
nucleus. In the relatively short time of four months the 
House and Senate, with a fine bi-partisan spirit, tackled 
the national space agency proposals submitted by Presi 
dent Eisenhower and have forged an instrument capable 
of executing a sustained national program in this vital 
area. We have been particularly impressed by the man 
ner in which the special House Committee, headed by 
Majority Leader John McCormack of Massachusetts with 
the aid of a good professional staff, guided this program 
through what might have been a legislative morass and 
fought vigorously for the most effective compromise with 
a rather odd Senate approach to the problem. Sufficient 
starting funds have been made available for the new 
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agency in the current fiscal year. If President Eisenhower 
will now make the key appointments of the director and 
the required new council members, the NASA can blast 
off toward a sustained, scientifically sound exploration of 


outer space. 


Vitally Needed Agency 


The other outstanding aviation project before Con 
gress is the creation of an independent Federal Aviation 
Agency with full authority to tackle the myriad problem: 
of air traffic control and safety that have been so widely 
dispersed in a bureaucratic maze. This action, sparked br 


Senator Mike Monroney 


fully steered by Elwood “Pete’ 


in the upper House and skil 
Quesada on the execu 
tive side of the government, is now facing its final hurdle 
in the House. We hope that Rep. Oren Harris, key man 
in the House for this bill, will provide some extraordinar 
bustle to match the performance of Senator Monroney 
and Mr. Quesada in assuring the creation of this vitall 
needed agency in the current session of Congress 

In defense, Congress has also compiled a better than 
average record with a Defense Department reorganization 
bill that at least takes a positive step toward untanglit 
As usual Congress also 


was more sensitive than the executive branch in provid 


the Pentagon knot of indecision 


ing adequate funds for development of key weapons 
advanced missiles, aircraft and submarine programs. It 
has also begun to ring the bell on the vast bureaucrat 
expansion of the Military Air Transport Service into 


] 


costly duplication of commercial airl | 


ne services while 
neglecting the genuine problems of adequate military air 
logistics. 

Congress also became more aware of the tremendousl\ 
complex relationship between the military services and 
the industrial complex that develops and produces new 
weapons. It should study this problem more thorough); 


in the future. This area needs a complete overhaul of 
both its legislative and administrative aspects to develo] 
a modern streamlined military-industry relationship that 
protects the taxpaying public against excessive profits but 
at the same time permits industry to move with the speed 
its technical capabilities make possible 


—Robert Hotz 





WHO'S WHERE 





In the Front Office 


Austin N. Stanton, board chairman, Varo 
Mfg. Co., Inc., Garland, Tex. Robert L. 
Jordan succeeds Mr. Stanton as president 
\lso: George F. Lewis and Vice Adm. 
James H. Doyle (USN, ret.), vice presi- 
dents 

Ralph S. Stillman, director, Fairchild 
Engine & Airplane Corp., Hagerstown, Md. 

Felix A. Kalinski, a director, Verto] Air- 
craft Corp., Morton, Pa. 

Lt. Gen. Roger M. Ramey (USAF, ret.), 
a corporate vice president, Northrop Air 
craft Inc., Beverly Hills, Calif. 

Raymond Fleury, president-director gen- 
eral, French rocket firm S.E.P.R., succeed- 
ing Georges Glasser, resigned 

Richard M. Johnson, president, Koehler 
Aircraft Products Co., subsidiary of New 
Britain Machine Co., Dayton, Ohio 

Nathan H. Wolf, president, Tube Meth- 
ods, Inc., Bridgeport, Pa 

The Ramo-Wooldridge Corp., Los An- 
geles, Calif., has announced new responsi- 
bilities for the following: Dr. Ralph P. John- 
son, group vice president-General Elec- 
tronics Group of Divisions; Dr. Burton F. 
Miller, vice president and director-advanced 
systems planning; Milton E. Mohr, vice 
president-engineering; Irwin A. Binder, vice 
president-manufacturing for Denver and Los 
Angeles Divisions 


Honors and Elections 


Dr. Jerome C. Hunsaker, Professor Emer- 
itus of Massachusetts Institute of Tech- 
nology, has been presented the Navy Dis 
tinguished Public Service Award, the highest 
award conferred on civilians by the Depart 
ment of the Navy, in recognition of his 
outstanding contributions in the fields of 
scientific research and development 

George P. Sutton, manager of the Ad 
vance Design Section at Rocketdyne divi 
sion of North American Aviation, Inc., has 
been named next year’s Hunsaker Professor 
of Aeronautical Engineering at the Massa 
chusetts Institute of Technology. Mr. Sut 
ton, the first man from industry to be 
selected for the professorship, will conduct 
a course on rocket engine propulsion and 
also will do research on the design and 
development of rocket engines. 


Changes 


Stephen B. Elggren, sales manager, Ni 
agara Frontier Division, Bell Aircraft Corp.., 
Buffalo, N. Y 

Convair (San Diego, Calif.) division of 
General Dynamics Corp., has announced 
the following appointments: A. P. Higgins, 
assistant to the division manager-military 
relations; J. H. Famme, works manager 
Plant Two; W. W. Fox, assistant chief 
engineer; W. C. Keller, to the general of 
fice military relations staff 

H. R. Oldfield, Jr., general manager of a 
new company component (not yet disclosed), 
Industrial Electronics Division, General 
Electric Co., Phoenix, Ariz. C. C. Lasher 
succeeds Mr. Oldfield as general manager 
of the Division’s Computer Department 
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INDUSTRY OBSERVER 


Nuclear rockets carrying personnel probably would be lifted to 50,000 or 
60,000 ft. by solid propellant boosters before reactors were turned on in 
order to avoid shielding problems both on ground and in vehicle, according 
to Atomic Energy Commission thinking. At that altitude, there would be 
little scattering of radiation by the atmosphere, and shadow shielding can 
be used for crew compartment. 


>» Convair-Fort Worth is proposing a low-weight nuclear auxiliary power 
supply to the Air Force for satellite and space vehicle application in connec- 
tion with Project SNAP (Secondary Nuclear Auxiliary Power). 


> Pratt & Whitney J52 engine which powers North American’s GAM-77 
Hound Dog missile for the Boeing B-52G is carried in a pod suspended below 
the missile’s fuselage. J52 does not carry afterburner. Pylon from which 
missile is hung contains monitoring and launching equipment 


> Jetavator pitch and roll controls on Polaris fleet ballistic missile are buckets 
moved into the rocket exhaust to reduce the efficiency of one or more of the 
four nozzles (AW July 14, p. 22). Thrust differential created exerts the 
control moment. Variations in total thrust due to Jetavator action can be 
compensated by varying time to thrust termination. 


> Vernier engines used on the Atlas intercontinental ballistic missile for roll 
action and precision thrust adjustment are gimbaled as the main engines are 
Propulsion system uses liquid oxygen and RP-1, a hydrocarbon similar to 
turbojet fuels which burns at temperatures above 5,000F 


> Soviet air force ground crews are receiving intensive training in decontami- 
nation techniques aimed at getting fighters and bombers into the air at the 
earliest possible moment after nuclear bomb attacks on Russian airfields. 
Special machines and materials reportedly have been developed for quick 
decontamination of taxiing areas and runways. Flight crews wear bulky pro- 
tective clothing while crossing radioactive areas of the airfield to reach their 
decontaminated aircraft. 


> Pre-cooling tests at Wright Air Development Center test chamber have 
shown that a person whose body temperature has been reduced by only two 
degrees can withstand temperatures of 160F for 40 min. longer than if he 
had entered the test chamber with normal body temperature 


> Defense Department's Advanced Research Projects Agency already has 
programmed approximately 30 separate space projects involving a total of 
about $50 million. 


> George A. Fuller Co. has received an $11,762,420 contract for construction 
of six concrete launch pads and two concrete blockhouses for Atlas inter 
continental ballistic missile site near Chevenne, Wvo. Contract will be 
under jurisdiction of U.S. Corps of Engineers, Omaha 


> Boeing B-52 to be used as the mother ship for North American's X-15 high- 
altitude rocket research aircraft is now undergoing modification at Boeing's 
Seattle plant. Previously, plane had been at the Palmdale, Calif., facility of 
North American Aviation. 


> Douglas Aircraft hopes to sell Air Force on a plan to use the DC-8 as a 
replacement for C-115A cargo aircraft as part of the over-all plan to modern 
ize the logistics fleet 


> Both Boeing and Douglas are working on cargo aircraft in the class of the 
now defunct Douglas C-132. Companies reportedly are working in both 
the pure jet and turboprop areas, with Douglas emphasizing the turboprop 
approach, 


> Increased climb performance and greater target altitude of Boeing's B-52G 
was achieved by redesign of wing to incorporate integral skin and stiffeners 
reduction of vertical stabilizer to 40 ft., 8 in. and use of Pratt & Whitney 
J57-P-43W engines. 
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SAGE SETS 
AN ELECTRONIC 
‘BEAR TRAP” 


BURROUGHS ELECTRONIC DATA PROCESSING EQUIPMENT processing equipment fills important posts all along our periphera 
STANDS WATCH FOR OUR CONTINENTAL AIR DEFENSE. continental approaches 


Problems of the awesome speeds and scope that confront our This major U.S. Air Force contract example of the 
military defense systems can only be ved by the quick and widespread.confidence in Burroughs Corporation's 70-year back 
anny accuracies of electror mputation, such as is found ground of reliability and capability. It demonstrates Burroughs 
Semi-Automatic. Ground Environment—SAGE, which is new breadth in the development of electronic equipment and its 

w becoming operational! As a result Burroughs radar data continuing competence from research to final installation 


= Burroughs Corporation 


“NEW DIMENSIONS in electronics and data processing systems is 











Space Interest Lag 


Senate Appropriations Committee has criticized Air 
orce for “‘a growing lack of energy in space activities.” 
he committee noted in its report that “while space is 
today for the scientists and those with imagination, it 
may be the battlefield of tomorrow and the Air Force 
cannot divorce itself from this vital field.” The com 
mittee also objected that USAF has allowed contractors 
to build their own duplicate test stands at government 
expense while government facilities “idle or rust.” The 
committee wrote a stipulation into the Fiscal 1959 
defense budget banning the use of defense funds for 
construction or rental of private missile testing facilities 
“until the fullest use is made” of government sites. 


Armed Forces ‘Misutilization’ 
Rep. Albert W. Cretella (R.-Conn.) also wants a 


congressional inquiry into what he terms “misutilization 
of technical and scientific manpower in the armed 
forces . 

Cretella in a floor speech said it has been estimated 
that the armed forces waste more than 15,000 men in 
their technical and scientific ranks. He added the men 
were either misassigned, completely misused or not used 
to the degree warranted by the formal scientific educa- 
tion and training they received as civilians. Added to 
this, he said, is the disproportionate amount of time the 
service technician may be required to devote to military 
duties, including kitchen police, guard duty, prisoner 
guard, housekeeping and cleaning details, while, he said, 
dozens of other groups manage to escape these details. 


FCC Compromise Offer 


Airline and industry petitions that Federal Communi- 
cations Commission reconsider recent action to shift 
civil Doppler radars from 8,800 mc. to 13,000 me. 
AW June 30, p. 28) were turned down last week, but 
the commission made compromise moves. FCC says it 
“anticipates” issuing regular licenses, normally for five 
vears, for 8,800 mc. civil Dopplers until the state of the 
art will permit a shift to higher frequency. Agency also 
savs it will “endeavor, toe greatest extent possible, to 
provide reasonable amortization period for 8,800 mc« 
Dopplers.” First airline reaction to FCC statement was 
unfavorable, partially because of the many qualifications 
as to future possible action. FCC also set aside 13,250 
to 13,400 mc. band currently assigned for government 
use, for both civil-government Doppler use. 


Airport Aid Need 


Civil Aeronautics Administration’s reluctance to back 
an extension of the Federal Airport Act came under 
fire last week from the Airport Operators Council. 
lestifving before the Legal and Monetary Subcommittec 
of the House Government Operations Committee, Coun- 
cil Director E. Thomas Burnard said capital outlays re- 
quired for airport improvements quickly outstrip reve- 
nues produced so that increased federal aid is the only 
means of attaining needed expansion. Burnard also told 
the subcommittee that airport facilities needed for jet 
transports should have been known at least three to five 
vears ago. He advocated a system of more advanced 
planning between aircraft manufacturers, users and air- 
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port operators to prevent premature obsolescence of air 
port facilities. Lack of sufficient funds to meet future 
requirements, he said, “may well become the factor that 
limits the whole system.” 


Space Committees 


Although resolutions establishing standing committees 
on acronautics and space have been passed by both the 
House and Senate, chances are that members of 
either committee will be appointed during this session 

Least likelv to take action is the House where all mem 
bers are up for re-election. If the committee is 


slim 


ippointed 


chance members 


this session, there is alwavs a some 
would not return. The Senate could organize its com 
mittee this session but mav elect to wait because of 


the heavv workload between now and adjournment and 
the work involved in selecting the members. Meanwhik 
the current select space committees of both Houses can 
carry on for the remainder of the veai 


Riddle Promise 


Riddle Airlines President George L. Giles has 
ised the Civil Aeronautics Board to circulate a 
randum to his company’s stockholders asking that the 
take no action on his earlier request that the 
cate with their senators, representatives and 
of the Board in Riddle’s behalf 

In response to a letter from Board Chairman Jame 
Durfee protesting the original letter to the stockholder 
Giles admitted that, “through mv enthusiasm, | 


prom 


ici 


COMMUNI 


Tne mb« I 


1a 


have extended beyond the point of reasonable discr 
tion” and apologized for any “inconvenience or em 


barrassment | have inflicted on members of th 
Civil Aeronautics Board.” Giles Riddl 
as president in February, was charged by the Board with 
ittempts to influence its actions with a pressure Campaign 


CAB Helicopter Ruling 


Civil Aeronautics Board last week charged that 
mercial helicopter feeder services would be considered 
developmental in nature and would require more experi 
mentation until a larger helicopter that is “economically 
feasible” is made available The Board announced 
its decision in turning down a petition by Los Angeles 
Airways for a renewal of its temporary certificate on a 
permanent basis 


ma\ 
who joined 


om 


Unwanted Details 


While airlines generally lauded Senate Appropria 
tions Committee action in earmarking $84 millon of 
the Military Air Transport Service budget for procure 
ment of commercial air transportation, the scheduled 
carriers would prefer that detailed requirements wer 
not spelled out 

Under the Defense Department appropriations bill 
as reported by the committee, $84 million was made 
available to MATS only for procurement of commercial 
air transportation. Of this amount, $21 million must 
be spent with U. S. carriers that qualify as small business 
enterprises. This includes most of the independent 
airlines. Purpose of the $21 million clause is to ensure 
a share of the business for the smaller carriers 

—Washington staff 











AVIATION WEEK, August 4, 1958 


25 

















HOW THE S)LICGOWSS WALD) HELPED... 


Build a Gyro for Straight Shooting / 


Accuracy that could hit a fly from a screaming 
roller coaster ...so rugged that it can be used to 
drive naile without impairing its operation. 
That's the “impossible” fire control gyro built by 
Minneapolis Honeywell, Aeronautical Division. 
Known as the HIG-5 (Hermetic Integrating Gyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can be no less 
than perfect. What material was used? “O” rings 
of Unton CarsBipeE Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “O” rings were tested 
from —65 to +200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 
The term “Union Carbide” is a trade-mark of UCC 
In Canada: Bakelite Company, Division of Union Carbide 


Canada Limited, Toronto 7, Ontario. 


Under such rigid tests, UNION CARBIDE Silicone 
Rubber showed outstanding sealing qualities and 
resistance to compression set. 

This is another example of how the UNION 
CARBIDE Silicones Man has helped solve an “im- 
possible” problem. A booklet —“Look to UNION 
CARBIDE for Silicones”— describes silicone rubber 
and many other silicone products. Write Box HA 
9702 today. Silicones Division, Union Carbide 
Corporation, 30 East 42nd Street, N. Y. 17, N. Y. 


fed-\-j:112) = SILICONES 
















RENEGOTIATION BOARD RULINGS HINDER COST 
REDUCTION EFFORTS BY ELIMINATING INCENTIVE 
EARNINGS BASED ON EFFICIENCY 
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CHARTS were compiled by Aircraft Industries Assn. to support contention that Renegotiation Board action is hurting the industry. 


Industry May Gain Renegotiation Change 


By Katherine Johnsen 


Washington—Outlook is that aircraft 
manufacturers will achieve a key change 
in the existing renegotiation law—the 
right to appeal contested cases from the 


U.S. Tax Court to the U.S. Court of 
Appeals. However, an extension of the 
act for at least one vear bevond the 


present expiration date of Dec. 31 ap- 
pears certain. Administration wants a 
two-vear extension. 

Department of Defense has joined 


Aircraft Industries Assn. in recom- 
mending this change. This was dis- 
closed at House Ways and Means 


Committee hearings last week on the 
proposed extension. Defense Depart- 
ment’s stand was outlined by its gen- 


cral counsel, Robert Dechert. 


Cases Pending 


Eight major aircraft companies now 
lave cases pending before the Tax 
Court: Boeing Airplane Co., Douglas 
Aircraft Co., Fairchild Engine and Air 
plane Corp., Grumman Aircraft Engi- 
neering Corp., Lockheed Aircraft Corp., 
the Martin Co., Temco Aircraft Corp. 
and North American Aviation Inc., 

And if present conditions continue, 
there will be additional cases,” James 
H. Kindelberger, representing North 
American of which he is chairman of 
the board, told the committee. “We 
go out of our way to avoid litigation,” 
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Kindelberger said. ““This deluge of cases 
in the tax court has resulted from 
very sober and sound judgment. . . . as a 
result of a feeling that we have not been 
accorded the consideration that justice 
demands.” 

Manufacturers are already in 
troversy with Justice Department over 
evidence to be considered by the court, 
he said. “Unlike every other case, the 
tax court will decide, without any fur 
ther matters involving 
raillions of dollars.” 

Ihe tax court decisions generally have 
favor of the Renegotiation 


con 


redress to ws, 


been in 
Board 

The Administration is opposed to a 
second amendment proposed by AIA 
which stipulates that “incentive” profits 
earned by manufacturers be exempted 
from recapture through renegotiation 
“in order to encourage efficiency and 
cost reduction efforts.” 

Representing the Aircraft Industries 
Assn., Boeing President W. M. Allen 
testified 

“The Renegotiation Board seeks to 
reduce profits simply because they are 
profits. Thus, it is operating at direct 
cross-purposes to the efforts of the De 
partment of Defense to 

The board removes the contractor's 
incentive to strive for the very 
reductions for which the procuring 
agency provided the incentive. Thus, 
the now-obsolete renegotiation act acts 


reduce costs 


cost 


as a dead hand on the incentive to r 


duce costs.” 
Allen presented examples of 


companies showing that renegotiation 


rour 


determinations have not only recaptured 
earnings but have dug int 
prohts as w ell 


“incentive” 
the companies 
They 
® Boeing. For 


basic 
were 


1952-54, the “incentive 


earning was $25 million, the renegotia 
tion refund $27.5 million 
eGrumman. The 1952-54 “incentive 
earning was $8.7 million, the renego 
tiation refund $10.5 million 

© Lockheed. For 1953, the “incentive 


carning was $3.7 million, the renegotia 
tion refund $6 million 
e North American. For 


“incentive” earning was $17.3 million 


1953-54, the 


the renegotiation refund $20 million 
‘Incalculable Losses’ 

One of the “incalculable !osses” 1 
sulting from renegotiation, Allen de 
clared, is that it confiscates earnings 
that would otherwise be ploughed back 
into private research and production 


facilities vital to technological advance 
“It creates an atmosphere in which 
the industry is reluctant to make long 
term commitments for these essential 
expenditures,” he said We cannot 
afford this self-imposed roadblock in 
our technological race with Russia 
The board’s present policy of low carn 


ings, by impeding progress and long 
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First Lunar Shot to Seek Far Side Data 


Air Force probe, first of USAF-Army series, now 
planned for Aug. 17; Russian May I attempt fails. 


Washington—First of three lunar 
probes in Air Force’s “Operation 
Mona,” scheduled to be launched from 
Cape Canaveral, Fla., sometime be- 
tween 6 A. M. and noon on Aug. 17, 
will attempt to achieve an orbit around 
the moon to transmit pictures of its 
vet-unseen far side and gather scientific 
environmental data in the moon's 
vicinity. Aviation Week originally 
forecast this launch date as Aug. 16 
(AW June 2, p. 15). 

Air Force’s plan to orbit the moon 
with its lunar probe is a bold and risky 
gesture in a three-cornered try for a 
successful “moon shot.” 

Effort of Russians to impact on the 
moon on May | failed, Aviation Week 
has learned. 

Army has its first moon impact shot 
scheduled for September. 

While a moon impact would gen- 
crate tremendous international propa- 
ganda value, Air Force is shooting for 
bigger odds by coupling scientific div- 
idends with the propaganda value it 
would attain in placing a vehicle in 
orbit around the moon (AW June 16, 
p. 165). 

Launch date was selected because of 
the advantageous relation of the pro- 
jected orbit of the probe with the 
position of the moon. If launch prob- 
lems develop so that the firing cannot 
be made on Aug. 17, lunar shot prob- 
ably will be made on one of the fol- 
lowing four days. Good light for sur- 
face picture scanning on the moon's 
far side will be available in this — 
for favorable definition of detail, par- 
ticularly at the junction of light and 
dark areas. 

Instrument package, including tele- 
metering equipment will weigh approx- 
imately 30 lb. Transmitting frequency 
will be 108 mc. All information will 
be relayed to Air Research and Develop- 
ment Command's Ballistic Missile Di- 
vision’s Data Reduction Center in 
Inglewood, Calif. 

According to present schedules, Air 
lorce’s second lunar probe will be 
launched in September, the third in 
October. These probes will be basically 
the same as the first probe but suc- 
cessively more sophisticated for gather- 
ing more advanced scientific data. 

While the series of lunar probes, 
under cognizance of the Ballistic Mis- 
sile Division, is known as Operation 
Mona, the vehicle itself is designated 
Thor-Able I. Moon-orbiting portion 
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of the vehicle will carry still another 
distinctive designation. 

Air Force already has obtained expe- 
rience with basic two-stage Thor-Able 
configuration in recent nose cone and 
inouse experiments from Cape Ca- 
naveral (AW July 28, p. 27). Thor- 
Able I, an extension of Thor-Able’s 
basic configuration, will consist of the 
following stages: 

e First stage—Douglas Thor intermedi- 
ate range ballistic missile. 

Second stage—Acrojet-General’s _ liq- 
uid propellant rocket for Vanguard II, 
modified for Thor-Able I requirements. 
e Third stage—Allegheny Ballistics Lab- 
oratory’s solid propellant rocket engine, 
which the Ballistic Missile Division has 
selected instead of an alternate choice 
of Grand Central Rocket Co.’s solid 
propellant unit as used for the Van- 
guard third stage. Ignition and burning 
characteristics of Able’s solid propellant 
unit were checked out at Amold En- 
gineering Development Center's Tulla- 
homa, Tenn., facility, proved satisfac- 
tory. 

¢ Terminal stage—used for additional 





Minuteman Contractor — 
Washington—Invitations to potential 
| contractors for assembly and test of Air | 

Force’s Minuteman multi-purpose ballis- | 
_ tic missile have been sent out by Air 
Research and Development Command's 
Ballistic Missile Division. 

The contractor would be the equiva- 
lent of the over-all manager of the Min- 
uteman project. Invitations to attend a 
pre-proposal briefing at BMD headquar- 
ters in Inglewood, Calif., on Aug. 5 and 
for an orientation briefing on Aug. 12 
at the USAF Missile Test Center, Cape 
Canaveral, Fla., to acquaint contractors 
with test facilities there since the test | 
| phase presumably would be conducted 
at that site. 

Proposals by industry segments who 
will be briefed on Minuteman’s assembly 
and test phase will have to be submitted 
to Ballistic Missile Division by Sept. 8. 

Total of 19 companies have been in- 
vited to briefings on assembly and test 
phase for Minuteman and to submit 
proposals for the AT contract. Com- 
panies include Boeing, Ryan, Northrop, 
Radioplane, Aeronutronic Systems Inc., 
Douglas, Chrysler, Studebaker-Packard, 
Curtiss Wright. 











thrust in the general vicinity of moon. 

After launching, first three stages of 
Thor Able I will burn out relatively 
quickly and separate from probe, which 
will continue to coast for remainder of 
trajectory until it approaches and be- 
gins to parallel lunar orbit, when the 
moon will be approximately abreast of 
the probe. 

Speed of the probe then would be 
about 400 to 500 fps. as compared 
with approximately 3,350 fps. for the 
moon in its orbit. Elapsed time from 
launch to moon vicinity will be about 
2.6 days. To prevent the moon from 
“running away” from the probe and to 
allow the moon’s gravitational field to 
pull the probe into a relatively close 
satellite orbit around the forward por- 
tion of the moon, the probe’s speed 
will be boosted by cutting in the termi- 
nal rocket by command signal. Termi- 
nal rocket will stay with the probe as 
it orbits around the moon. 

Another scheme which had _ been 
considered for the lunar probe was to 
circumnavigate the moon and, after 
the single turn, to have the vehicle re- 
turn to the earth’s atmosphere. This 
would not require terminal thrust but 
would give less time for observations in 
the lunar area than that attainable with 
a probe as a satellite of the moon. 

Widely scattered stations will track 
the probe. These will be located at: 

e USAF Missile Test Center, Fla. 

e@ Lincoln Laboratories, Mass. 

e Manchester, England, site of world’s 
largest radio telescope owned by the 
University of Manthester. 

© Singapore. 

© Hawaii. 

Army probe, scheduled to be fired in 
September under jurisdiction of Army's 
Ballistic Missile Agency, Huntsville, 
Ala., is known as Juno II. It will use 
the Jupiter IRBM as its first stage, a 
cluster of 11 scaled solid-propellant Ser- 
geant rockets for the second stage, 
which will, in turn, surround a cluster 
of three Sergeants as the third stage, 
which will surround a single Sergeant 
as the final stage. This probe also will 
be fitted with a camera installation 
which probably will afford less defini- 
tion than that available from scanner 
in Air Force’s Thor-Able I lunar probe. 

Over-all supervision of both USAF 
and Army lunar probes lies with De- 
fense Department’s ARPA. 

Feeling in some scientific circles is 
that the moon shot should be bypassed, 
allowing the Russians to attain this ob- 
jective first, and that all U. S. effort 
should be directed to attain successful 
trajectories to Venus and Mars. 
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© Vertical probes. 

® Satellite to study space environment. 
© Lunar probes. 

© Planetary and interplanetary probes. 
@ Weather reconnaissance. 

© Communications developments. 

@ Astronomical observations. 


@ Small-scale recoverable orbiter. 
© Vertical flight and re-entry vehicles. 
@ Manned orbital and re-entry vehicles. 
© Supporting biological studies. 


ing: 


pound thrust rocket motor. 
ing systems. 


®@ Vehicles—stabilized satellite 
vehicles. 


space 


motors. 

@ Extension of instrumentation facilities. 
© High-energy rocket research facilities. 
© Guidance and control facilities. 





NACA Space Proposals 


Washington—One of the first functions ef the new National Aeronautics and 
Space Council will be to propose a step-by-step space program to President Eisen- 
hower for approval. An outline of a suggested program was prepared by the National 
Advisory Committee for Aeronautics and submitted to the House Space Committee 
by Dr. Hugh L. Dryden, NACA director. It proposes: 


I. Unmanned space flights to acquire scientific data, including: 


II. Investigations of manned space flight, including: 


III. Research and development on advanced components and techniques, includ- 


© Propulsion systems—development of special rocket motors using conventional pro- 
pellants and high-energy rocket motors plus initial contract development of million- 


@ Vehicular subsystems—auxiliary power supplies, controls, communications, displays, 
personnel equipment, guidance systems and computers. 


@ Instrumentation—vehicle-borne scientific instruments, tracking systems, telemeter- 


platform, 


IV. Research facility requirements, including: 
© Adaption of pilotless aircraft research station for handling large liquid-fuel rocket 


propulsion and subsystems test 








fix responsibilities for direction of all 
activities and advise the President on 
the development of an over-all space 
program 

The most urgent requirement from 
the standpoint of time and expediency 
is the selection and approval of an ad- 
ministrator of NASA. Until he has been 
appointed and confirmed, organization 
and operation of the space agency will 
be at a standstill. 

Most often mentioned for the post 
is Dr. Hugh L. Dryden, director of the 
National Advisory Committee for Aero- 
nautics which will form a nucleus of 
NASA. 

Currently, a large part of NACA’s 
resources already are being used for 
space research and technology. 


Groundwork Begun 


Much of the groundwork necessary 
to form the new agency and prelimi- 
nary preparations for launching the 
civilian space program have been com- 
pleted by Dryden at the direction of 
the President. 

The presidential directive called on 
NACA to: 

e Formulate detailed plans to reorient 
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its present programs, internal organiza- 
tions and management structure to 
carry out the functions of NASA, in 
cluding the functions now performed 
by NACA. Plan and propose such ad- 
ditional actions and programs as may 
be necessary to implement the legisla- 
tion, including requirements for addi 
tional staff, facilities or funds that may 
be needed by NASA in the immediate 
future. 

¢ Jointly review with Defense Depart- 
ment pertinent programs currently un- 
der way or planned by the Department 
and recommend which of these should 
be placed under the new agency, either 
by cooperative arrangement or by trans- 
fer, and plan to coordinate supporting 
research and development to provide 
for the needs of both military and 
civilian programs without unnecessary 
duplication. 
a at with the National Science 
Foundation, National Academy of 


Sciences and other government agencies 
or civilian groups the matter of partici- 
pation of the scientific community on a 
continuing basis in planning and co- 
ordinating the scientific programs for 
use of space vehicles in civil science. 





One of the most important questions 
facing the new agency is how much 
money will be appropriated for its op- 
erations during Fiscal 1959 and how 
quickly congressional action can be 
completed on its requests. 

In the report published by the House 
Committee on Astronautics and Space 
Exploration, it was suggested that about 
$500 million a vear would be needed 
for the first two or three vears. The 
President, however, asked Congress for 
$125 million in new funds for non 
military space projects. In addition, 
$117 million will be transferred from 
the Advanced Research Projects Agency 
The latter funds were appropriated for 
civilian projects now under the direc 
tion of that agency 

Approximately $101 million more r 
quested for NACA will be transferred 
to NASA to carry out the present 
NACA program. 

This will give the new space agenc 
about $343 million for the current fiscal 
vear 


Satellites Suggested 
For Blast Detection 


Geneva—Earth satellites properly in 
strumented have suggested by 
East-West conference of 
perts meeting here as one of three tech 
niques applicable to detection of high 
altitude bursts of nuclear weapons 

Others are detection, pr 
sumably by radio telescope, and cd 


been 
scientific ex 


radio 


tection by light sensitive means of 
intense flash from such bursts 


Problem of detection of high alti 
tude bursts is one 
extremely difficult; other is subterranean 


momentum 


of two regarded i 
explosions. Gaining som 
is a proposal to fire a 
iltitude bursts under international con 
trol for development of detection 
techniques, but observers 


series of upper 


scasone d 


agree this scientific scheme will get 
lost in a political forest 
Four svstems have been recom 


mended through mutual agreement be 
tween Western and Soviet bloc 
tists in their month long meeting here 
earth shock, radio waves and 
product collection. Con 
detailed discussion 


scien 


sound, 
radioactive 
tention came from 


of the fourth system with Western 
scientists arguing for monitoring ait 
craft necessary for collection and 


Russians maintaining that measuring 
debris at ground stations is adequate 
Russians also say no planes will be 


permitted to fly over the Soviet Union 


on collection missions until inter 
national tensions lessen. 
However, the Western group be 


lieves adequate information could be 
obtained by fiving over international 
waters and are not too disturbed by th« 
Russian refusal 
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range economies, is leading inexorably 
to — and more costly defense.” 
enegotiation Board and Defense 
Department strongly urged continua- 
tion of renegotiation at the House 
hearings: 
© Thomas Coggeshall, the board’s chair- 
man, declared that “renegotiation func- 
tions not only to recapture excessive 
profits but to prevent them. It is com- 
mon knowledge that the mere existence 
of the renegotiation authority frequently 
induces contractors to price more closely 
than they otherwise would, and thus 
avoid accruing excessive profits. The 
resultant dollar savings to the govern- 
ment are incalculable.” He reported 
total recoveries through renegotiation 
since 1951 of over $1.5 billion, or over 
$539 million after estimated taxes. 
Petitions for tax court review have been 
made for only 2.2% of the 3,202 deter- 
minations of excessive profits made by 
the board, he said. 
© Robert Dechert, defense counsel, testi- 
fied that present conditions of new 
weapon developments and high defense 
expenditures “re-emphasize” the neces- 
sity for renegotiation. He said: 
“While Defense Department has pro- 
vided its contracting personnel with 
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considerable means of dealing with cost 
uncertainties, even in cases of new and 
experimental products, there remain 
areas in which only renegotiation can 
be fully effective to assure that the 
—— gets what it needs for de- 
ense without paying excessive profits.” 
Because of rapid technological advances 
in the aircraft missile and space field, 
Dechert commented, “past production 
and cost experience is not necessarily 
satisfactory for forecasting and for avoid- 
ing excessive profits.” 


Allen Objections 


Allen made these major objections 
to renegotiation in addition to its dis- 
couragement of cost reduction and 
technological progress: 
© Obsolete. Defense Department has 
evolved a flexible and objective pro- 
curement system which assures fair and 
reasonable prices to the government 
in the vast majority of cases where 
actual earnings realized are in the aggre- 
gate in excess of those contemplated. 
Allen noted that renegotiation was de- 
signed for a World War II situation 
when there were quick procurements 
with inadequate machinery. 
© Broadsword used against the airframe 


industry as a whole. “The Board has 
said, in effect, that airframe industry 
earnings, as a whole, are excessive,” 
Allen protested. “It would be under- 
standable if one company, in a particu- 
lar year, had its earnings reduced to 
something like the U.S. manufacturing 
industry average.” He noted that the 
earnings of airframe manufacturers for 
the 1946-57 period were 5.2% as com- 
pared with the over-all manufacturing 
average of 13.1%. 

e Criteria too vague. The seven vard- 
sticks laid down in the renegotiation 
act for determining excessive profits, 
Allen said, “are so vague that their 
application of necessity results in no 
more than the individual judgment of 
five men, who, unlike the contracting 
officers who negotiate defense contracts, 
can have little or no detailed first-hand 
knowledge of the work performed vears 
ago.” 

The renegotiation act vardsticks are 
“efficiency of contractor,” “reasonable- 
ness of costs and profits,” “net worth,” 
“extent of risk assumed,” “contribution 
to the defense effort,” “character of 
business,” and “other factors consid- 
ered important by the Renegotiation 
Board.” 


NASA Organization Awaits New Action 


By Ford Eastman 


Washington — Presidential approval 
of legislation establishing a new Na- 
tional Aeronautics and Space Adminis- 
tration is only the beginning of the 
action required before the agency can 
move into full-scale space exploration. 

The President’s signature on the 
National Space Act approved by Con- 
gress (AW July 21, p. 18) creates the 
administration in name only. The speed 
with which it can be organized and its 
ability to meet or surpass Soviet ad- 
vances in space technology depend upon 
subsequent moves in both the White 
House and Congress. 

In signing the bill, President Fisen- 
hower commended Congress for its 
promptness in creating the organization 
and termed enactment of the legislation 
a “historic step” in equipping the 
United States for leadership in the 
space age. 

He also praised the National Advis- 
ory Committee for Aeronautics, which 
will form the nucleus of the new agency, 
for its long established record of re- 
search and cooperation with the military 
services. 

He said the combination of space 
exploration responsibilities with the 
NACA’s traditional aeronautical _ re- 
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search functions is a natural evolution. 
With the act now signed, these 
steps cither must be or are being taken 
before the agency can move forward 
effectively: 
e President must name his choice for 
administrator and a deputy administra- 
tor and transmit it to the Senate for 
approval. 
e President must submit to Congress a 
proposed budget for NASA and request 
authority for construction of facilities 
and purchase of equipment necessary 
to begin the initial steps of space ex- 
ploration. If Congress fails to appro- 
priate sufficient funds during the few 
wecks remaining in the current session, 
the agency’s progress could be seriously 
curtailed for the next six months or 
vear. 
e President must appoint one govern- 
ment member and three civilian mem- 
bers of the Aeronautics and Space 
Council and submit the names to the 
Senate for confirmation. He also must 
submit to the Senate for confirmation 
the names of alternate members desig- 
nated by each government member to 
sit on the council in the event of his 
unavoidable absence. 
e President must appoint a chairman 
of a Civilian-Military Liaison Commit- 
tee created under the act to increase 


coordination and cooperation between 
the administration and the militarv. 

e After appointments have been con- 
firmed by the Senate, the NASA ad- 
ministrator must announce by proc- 
lamation published in the Federal 
Register that the administration has 
been organized and is prepared to dis- 
charge the duties and exercise the 
powers conferred upon it. 

e Along with organization of NASA, 
all facilities, personnel and activities of 
the National Advisory Committee for 
Aeronautics must be transferred to the 
new agency. 

e President must transfer facilities, per- 
sonnel and activities of ,other federal 
agencies, including those in the De- 
fense Department, which are concerned 
primarily with the exploratory and 
peaceful aspects of space and are neces- 
sary for the immediate operation of 
NASA. The President must submit a 
full report on the nature and effect of 
all transfers made before Jan. 1 to both 
the House and Senate. After Jan. 1, no 
transfer can be made without Con- 
gress first receiving a report and having 
an opportunity to protest. 

@ Space Council must meet to survey 
the significant aeronautical and space 
activities of all agencies, develop a pro- 
gram for the agencies, designate and 
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EXPLORER IV makes 13 passes in a 24-hr. period. Because satellite vehicle was launched into an orbit inclined at 50.82 deg. north of 
the equator, orbital band extends 51 deg. north and 51 deg. south. Satellite orbits over the densely-populated northern latitudes. 


created when solar electrons bombarded 
the satellites’ skins. 

Although intensity and energy of 
the particles vary greatly, the radiation 
may increase with distance from the 
earth and may extend all the way to 
the sun. Count at about 1,000 mi. out 
is 35,000 particles per second. 

Explorer IV’s special equipment for 
investigating this radiation is: 

e Geiger counter with a dynamic range 
that allows it to detect and scale at 
1,500 times the capacity of counters in 
earlier Explorers. 

e Shielded Geiger counter. Covered 
with wth of an inch of lead, this will 
measure absorption of X-radiation and 
count intensities of higher energy cos- 
mic rays and may help determine the 
amount of shielding needed to protect 
passengers in spacecraft. 

e Two scintillation counters to measure 
total amount of energy flow from the 
radiation. Detectors are crystals of 
cesium iodide glued to the face of 
photo-multipliers. 

Explorer IV carries a 10 milliwatt 
transmitter using 108 me for the Army’s 
Microlock radio monitoring network, 
and a 30 milliwatt transmitter using 
108.03 me, the Minitrack frequency. 
Previous Minitrack transmitters in Ex- 
plorers have used 60 milliwatt power. 
This was reduced in IV to gain a 
longer broadcast time. Mercury bat- 
teries power both transmitters and ex- 
pected life for both is two months. 

Total instrument weight is 18.26 Ib. 
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compared to 10.63 for the first Explorer 
and 10.83 for Explorer III. Instrument 
package was developed by graduate stu- 
dents George H. Ludwig and Carl E. 
Mcllwain of the Physics Department of 
the State University of Iowa, under the 
direction of Dr. James A. Van Allen, 
head of internal instrumentation work 
for the U. S. International Geophysical 
Year Committee’s Technical Panel for 
the Earth Satellite Program. 

Dr. Van Allen first reported the 
newly discovered radiation last May 1, 
following the Mar. 26 launching of 
Explorer III. 

Data obtained from Explorer IV 
probably will be reduced more quickly 
than with earlier satellites, since tem- 
perature and micrometeorite data does 
not have to be separated out. Results 
will be supplied to all countries partici- 
pating in the IGY, including the Soviet 
Union. 

Explorer IV gains the benefit of a 
greater number of radio and optical 
tracking stations than any earlier U. S. 
satellite. Since last July 5, all 12 Baker- 
Nunn telescopes in the optical tracking 
network established by the Smithsonian 
Astrophysical Observatory have been in 
action. Microlock stations in the U. S. 
new number 10. They are located at 
Cape Canaveral, Fla.; Ft. Monmouth, 
N. J.; Redstone Arsenal, Ala.; Van 
Buren, Me.; Aberdeen Proving Ground, 
Md.; White Sands, N. M.; Cedar Rap- 
ids, lowa, and Temple City, China Lake 
and Goldstone Test Station, Calif. 


Reports Corpuscular Radiation Intensity 


They report to an evaluation center at 
Army Ballistic Missile Agency. 

ABMA again handled assembly and 
launching of Explorer. The modified 
Jupiter-C used as a launching vehicle 
consisted of a modified Chrysler Red 
stone missile as a first stage; 11 scaled- 
down Sergeant solid rockets as the 
second stage; three solid rockets as a 
third stage, and a single solid rocket for 
the fourth stage, which is a part of the 
orbiting vehicle itself. 

Only third and fourth stages con 
tained the new propellant developed by 
JPL, details of which Army and JPL 
declined to discuss. 


External Configuration 


Externally, the orbiting vehicle is ex 
actly like the third Explorer—bullet- 
shaped, 80 in. long and 6 in. in diam 
cter, consisting of a 46-in. motor that 
weighs 12.67 Ib. after burnout, and the 
25.76 Ib. satellite. Explorer I\ 
two dipole antennas which are part of 
the satellite skin, as did Explorer III 
Explorer I's turnstile antenna with four 
whip elements was blamed for perturba- 
tions which apparently causes the satel 


uses 


lite to fly pinwheel-fashion through 
space. 
Earlier satellites still in orbit are 


’xplorer I, launched last Jan. 31; Van- 
guard I, a 6.4 in, test sphere launched 
last Mar. 17, and Russia’s Sputnik III, 
launched last May 15. Sputniks I and 
I] and Explorer III have disintegrated, 
and Explorer II did not go into orbit 
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ARMY Jupiter-C that put Explorer TV in 
orbit is launched from Cape Canaveral. 
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ARMY'S Explorer IV satellite is 80 in. long and weighs 38.43 Ib. Instrument package con- 
tains four separate radiation detectors. Satellite was launched by Jupiter-C (left). 


Space Technology 





Army Explorer IV Satellite 


By Evert Clark 


Washington—Army’s Explorer IV, 
the first earth satellite designed spe- 
cifically to investigate a problem dis- 
covered by earlier satellites, was re 
porting successfully last week on the 
energy and intensity of corpuscular 
radiation that must be considered in 
planning manned space flights. 

Explorer IV was the first space 
vehicle launched and the first project 
completed under supervision of De- 
fense Department’s four-month-old Ad- 
vanced Research Projects Agency. 

It also is the first U.S. satellite to 
cover all of this country and to pass 
over Soviet territorv. Fired into an 
orbit inclined at 50.82 degrees north of 
the equator at 11:06 A.M., E.D.T., July 
26, it passed over a point north of the 
city of Stalingrad approximately six 
and a half hours later. Its orbit also 
takes it over Russian missile launching 
sites north of the Caspian Sea. 

The Satellite sweeps a band 7,000 
mi. wide around the earth, between 51 
deg. north latitude and 51 deg. south 
latitude, compared to a band 4,700 mi. 
wide for earlier U.S. satellites. The 
angle of inclination was a compromise 
between the desire to check radiation at 
the most extreme latitudes possible— 
since intensity is believed to be greatest 
nearest the poles—and safety considera- 
tions at the Air Force Missile Test 
Center's range. 

This angle probably is the greatest 








at which any satellite can be fired safely 
from Cape Canaveral, Fla., without the 
risk of booster stages impacting on land. 
Explorer I was launched at 33.5 deg., 
Explorer III at 33.37, and Vanguard I at 
34.25 deg.—all inclined south of the 
equator. Polar orbits must await firings 
along the Pacific Missile Range in 
California. 


New Solid Propellant 


A new solid propellant developed by 
Army’s Jet Propulsion Laboratory at 
California Institute of Technology was 
used in the third and fourth stages of 
the launching vehicle to compensate 
for the 7.43 lb. weight gain of Explorer 
IV _ over Explorer III. 

Initial apogee of this satellite was 
reported by Naval Research Laboratory 
as 1,373.3 mi.; initial perigee was 162.9 
mi., and initial orbital period was 
110.2 min. Four days after launching, 
apogee was reported as 1,379.8 mui.; 
perigee as 157.3 mi., and orbital period 
as 110.224 min. Speed at apogee was 
14,232 mph.; at perigee, 18,406. 

This apogee takes Explorer IV well 
into the radiation discovered by Ex- 
plorers I and III, which begins about 
600 mi. above the earth. Until this 
launching, only circumstantial evidence 
supported the theory that the radiation 
existed. 

Geiger counters in the earlier Ex- 
plorers were jammed, apparently by 
extremely intense, high energy radiation 
that was believed to be X-radiation 
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Aircraft Industry Earnings Down; 
Orders Indicate Early Upturn 


New York—Enough first half reports 
ue in for major aircraft companies to 
show that the income picture is not 
bleak, though sales and earnings gener 
ally are down. 

Latest reports showed these trends: 
¢ Bell and Chance Vought showed in- 
creases in earnings. 
¢ The Martin Co. reported sales and 
carnings down 

Previously, Douglas Aircraft Co. and 
North American Aviation reported de- 
clines in sales and earnings (AW July 
21, p. 19 
¢ Cessna Aircraft Co. reported sales and 
earnings increases 
@ Beech Aircraft Co. showed declines 
Earlier, Piper had also reported a drop 
in sales and earnings. 

Earnings of Chance Vought Aircraft 
more than twice those of a vear 
$4,748,226 compared with $2,- 
Per share earnings were $4.35 
for the 1958 first half compared with 
$1.95 for the previous year’s period. 

Sales totaled $153,838,946 compared 
with $86,044,763 last vear. The com 
pany reported it was negotiating for 
substantial orders for its present prod 
ucts and for new products to be pur 
chased from Fiscal 1959 funds 

Bell Aircraft Corp. said its major im 
provement was in the second quarter. 
Per share earnings rose from 29 cents 
the first quarter to 52 cents in the sec- 
ond. Thus the company was able to 
overcome a slow first quarter to show 
total earnings for the first half of $2, 
175,703 co: .pared with $2,121,645 for 
the same period last year, or 81 cents 
per share compared with 79 cents. 

First half sales declined slightly, to 
$100,757,151 this vear from $103,- 
349.885 

Leston Faneuf, Bell president, said 
the upward trend would level off in the 
third quarter. But earnings for the sec- 
ond half, he said, would at least equal 
those of the first 

Pinch on aircraft profits was typified 
in the Martin report. Three year trend 
tor the company shows first half sales 
in 1956 of $138,960,590 increasing to 
$209,381,243 last year then falling to 
$188,225,985. At the same time, net 
income declined each year, from $4,- 
442,232 in 1956, to $4,425,932 in 1957 
and $3,590,271 this vear. Sales this 
vear, though down, still were higher 
than 1956. Per share earnings were 
$1.57 in 1956, adjusted for a stock divi- 
dend. They declined to $1.51 last year 
and $1.23 this vear. 

Sales gain of 31% for the first nine 
months of the current fiscal year com- 
pared with the previous similar period 


were 
igo 
<4 
>- 
25.989 
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are reported by Cessna Aircraft Co., 
while Beech Aircraft noted a slight de 
cline in the same period 

Cessna sales for the nine months 
just concluded totaled $66,660,000, 
with third quarter sales totaling $22,- 
232,000, a gain of 19% over the same 
quarter last vear. Company declared 
1 regular quarterly dividend of 40 cents 
pavable Aug. 12. Cessna President 
Dwane L. Wallace reports that he ex- 
pects sales in Fiscal 1958 to exceed 
$80 million, which would be some $10 
million higher than Fiscal 1957, with 
earnings per share coming close to $6 
per share compared with $5.04 last vear 

Beech income for the first nine 
months of Fiscal 1958 totaled $74,665,- 
376 compared with $75,960,651. Net 
sales totaled $74,127,779 compared with 
$75,690,095 in Fiscal 1957. Net in- 
come after taxes in nine months just 
ended was $2,447,894 compared with 
$2,478,019 in 1957. As of June 30, 
Beech commercial and military back- 
logs totaled $73,365,367 


Other Developments 


Other developments include 
e Solar Aircraft Co. reported substan 
tial financial improvement in _ its 
1957-58 annual report. The company 
had shown losses in parts of the previous 
year. Net income for the latest vear 
rose from $384,981 to $1,555,466 on 
sales of $78,706,060. Bank loans were 
cut from $15.500.000 at the end of the 
previous vear to $5,000,000. Cash re- 
mained at a level of $3,300,000 and al 
though total current assets fell, the ratio 
of current assets to current liabilities 
rose from 1.4 to | to 1.9 to | 


e National Aviation Corp., an invest 
ment company specializing in aviation 
securities, added Lockheed Aircraft 
Corp., Hewlett-Packard Co. and Varian 
Associates to its portfolio, climinated 
Bendix Aviation Corp. during the first 


six months of this vear. It increased 
holdings in seven of the 11 airlines 
carried in the portfolio 

e Fairchild Camera and Instrument 


Corp. Six-month net sales slumped to 
$15,388,000 from last vear’s $19,956 
000. First quarter loss was $209,000 
which company said was caused 
through financial provision for forma 
tion of new Fairchild Semiconductor 
Corp. and integration cost of Teletype 
setter acquisition 


e Varian Associates first quarter sale 


were $5,054,784, a hike of 11 Ove! 
a similar period last year. Company 
said net earnings are up 46 from 


$234,210 last vear to $341,952 thi 
ycal 

© Packard-Bell Electronics Corp. sak 
totalled $26,401,343 for a nine month 
period ending June 30, a 12 increas 
over last year's $23,503,944. Net profits 
were $633,948, compared with $463,120 
a VCal igo 

¢ Rheem Manufacturing Co. reported 


a net loss of $472,350 for the 1X 
months ending June 30. Last vear 
company net earnings were $1,473,307 
for the same period. First half sales 
were $73,533,054, a drop of $27,701 
655 under last vear 


© Rockwell-Standard Corp., Coraopolis 
Pa., said the company’s net profit in 
the last six months was $3,731,118 
igainst $8,585,165 for a like period last 
vear. Net sales this vear totaled $45 
737,167, a drop of $24,274.499 under 
the first six months of 1957 

Rockwell-Standard earnings 
those of Aero Design & Engineering 
Co., manufacturer of Aero Commander 


include 


aircraft series 


Republic Enters Astronautics Field 


Farmingdale, N. Y.—Republic Avia 
tion Corp. last week said it is entering 
the astronautics field and will spend 
$35 million for research and develop 
ment for its transition into the missiles 
and spacecraft business 

Four-vear program will include con 
struction of a $14 million Engineering 
and Research Development Center at 
Farmingdale. Mundy I. Peale, Republic 
president, said the program also calls for 
major expansion of the company’s 
technical personnel through addition of 
scientists and engineers to the staff. 

Republic’s new research and develop 
ment laboratories will include 
© Space Environmental laboratory which 
will simulate altitudes of space flight. 

e Re-entry Simulation and Aerodynamic 
laboratory to support studies at orbiting 


speeds and temperatures encountered 
at re-entry 

e Materials Development laboratory for 
study of properties necessary for high 
speeds and associated environments 

e Electronic Laboratory which will con 
centrate on and avionics 
and new techniques in guidance 

e Guidance and Control System labor 
atory to work with infrared, optics, in 
ertial components and servomechanisms 
to develop power systems for missiles 
and spacecraft 

e Advanced Fluid Systems laboratory 
for experiments in high pressure, high 
temperature hydraulic systems and 
liquid, gas and hot gas systems for 


missile space 


use in rockets and missiles 
Other astronautical projects which 
will be studied are space platforms, in 
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Dassault Mirage Enters German 
Fighter Picture in License Deal 


Bonn—Friedrich Flick, one of Ger- 
many’s wealthiest industrialists, _ re- 
portedly has signed an agreement with 
Dassault to produce the Mirage III-A 
under license. 

Flick’s personal assistant denied cate- 
gorically all connection between his 
superior and Dassault, and production 
of French airplanes in Germany. But 
observers cited similar denials when 
Flick was acquiring control of Daimler- 
Benz, German engine and automobile 
manufacturer. 

In Paris, a Dassault spokesman con- 
firmed association of his company with 
Flick, saying the agreement is “at least 
one year old.” A source close to top 
management at Siebel ATG, of Donau- 
worth, admitted such a deal was being 
discussed some time ago, but did not 
know whether final agreement had been 
reached. Flick has a majority interest 
in Siebel. 

Top technician at Messerschmitt 
said he knew nothing about the deal but 
emphasized that if such an agreement 
were concluded, Messerschmitt would 
certainly be chosen to _ participate. 
Flick’s most recent acquisition was fos 
share of Dynamit AG, explosives and 
plastics producer. 


Price Details 

Final agreement is said to have been 
reached in mid-March. Shortly there- 
after, Flick is understood to have sub- 
mitted a voluminous and detailed 
memorandum to the Defense Ministry 
<i manufacturing and price de- 
tails. 

Price of the airplane, for an order of 
200-300 would be between $600,000 
and $675,000 apiece. Dassault would 
Start training German engineers and 


technicians in 1959 and would ini- 
tially supply some _ sub-assemblies. 
First three pre-production models 


would be turned over by Flick to Ger- 
man Research Center team in March, 
1960. 

Initial production would be at the 
rate of nine per month, rising to 13, 
then to 15, 

It would taper down to five per 
month with completion of the order in 
September or October of 1963. 

It is believed that Dassault would 
receive 15% of the sales price for its 
licensing. French firm’s decision to tie 
tp with Flick rather than der say. 

nion Sued, consisting primarily of 
Messerschmitt and Heinkel, is under- 
stood to be based primarily on economic 
factors. 

Dassault has been weathering some 
heavy financial storms and _ neither 
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Heinkel nor Messrschmitt is in a 

sition to raise capital on its own 
100k. Flick, on the other hand, is said 
to be one of the three wealthiest men 
in Germany and has extensive holdings 
in iron, steel, automotive works, cel- 
lulose, machine-building and cement. 
A leading munitions manufacturer in 
World War II, he was convicted and 
served part of a sentence as an exploiter 
of slave labor and looter of German- 
occupied countries. During 1950, Flick 
rebuilt his financial empire to a point 
where it now is estimated as greater 
than Alfred Krupp’s, long the symbol 
for industrial power. 


Subcontracting Forseen 


German Defense Ministry probably 
would insist that some components for 
the Mirage be farmed out to Flugzeug 


Union Sued. This southern group, 
which also includes Boelkow and 
Junkers, has tied its fortunes more 


closely to the American firms in the 
expectation of a decision in favor of 
Lockheed or Grumman's F-11F-1F 
Super Tiger. 

Siebel ATG would neither confirm 
nor deny that it would be major con- 
tractor for the Mirage III-A should the 
Defense Ministry select the French 
fighter. 

A Defense Ministry spokesman would 
only say that no decision between the 
Lockheed F-104A and the Mirage III-A 
has been reached. Defense Minister 
Franz Josef Strauss, in his last state- 
ment on the subject, said a decision 





TAC Strike Force 


Beirut—USAF Tactical Air Command 
composite striking force rushed to Adana 
Air Base in Turkey shortly after U.S. 
Marines landed in Lebanon now includes 
the following types of aircraft: 

@ North American F-100D __ fighter- 
bombers of the 354th Tactical Fighter 
Wing commanded by Col. Francis 
Gabreski and normally based at Myrtle 
Beach AFB, S. C. 

@ Martin B-57 light bombers from the 
345th Tactical Bomb Wing, Langley 
AFB, Va. 

®@ Douglas RB-66 reconnaissance planes 
from the 363rd Tactical Reconnaissance 
Wing, Shaw AFB, S. C. 

@ McDonnell RF-101 photo reconnais- 
sance planes from the 413th Tactical 
Reconnaissance Wing, Shaw AFB, S. C, 
© Boeing KB-50 aerial tankers employed 
to refuel the fighters and light bombers 
on their U. S.-Turkey flight. 











would be taken in October (AW July 
14, p. 37). Date for an order has been 
successfully postponed over thé past 
v ear. 

However, German sources say that 
technical experts in the Ministry are 
now sold on the Mirage III-A. — 

Earlier this year, following a tour of 
the U.S. by Lt. Gen. Josef Kammhuber, 
German Air Force Chief, a decision in 
favor of the Starfighter had virtually 
been reached. 

Applecart reportedly was then upset 
by top-level German government deci- 
sion to adopt NATO recommendation 
for a multi-purpose fighter. 

The F-104 had been selected prima- 
rily for an interceptor mission, despite 
a public German proclamation that a 
multi-mission type of airplane was being 
sought. 

On the basis of multi-purpose roles, 
Defense Ministry technicians report- 
edly are pushing for the Mirage over 
the Starfighter for the following specific 
reasons: 

e Mirage III-A can be launched with 
zero-start from a standard Matador mis- 
sile ramp. Present F-104 would require 
pilot to withstand 7.4Gs against accep- 
table +Gs for Mirage. 

e Mirage can take off from unimproved 
grass runway; Starfighter cannot. With 
50 ft. obstacle, on concrete runway, 
Mirage required about 2,800 ft. for 
takeoff. Starfighter required approxi- 
mately 6,000 ft. 

@ Mirage can be utilized in ground-sup- 
port mission much more easily than 
Starfighter. Both can be adapted for 
trainer and reconnaissance missions. 


Ground Costs 


Flick also claims that servicing would 
be cheaper for the Mirage than for the 
Starfighter and spare parts would cost 
approximately half the American coun- 
terpart. 

The Snecma Atar 9 jet powerplant 
for the Mirage III-A would initially be 
manufactured in France. However, li- 
cense production is also foreseen in 
Germany either through BMW or 
Daimler-Benz in which Flick has a 38% 
interest. 

There has been talk of a deal between 
BMW and Daimler-Benz. 

Armament for the Mirage III-A 
would consist of two to four French- 
AA22 missiles. 

Fighter-bomber version would differ 
from interceptor by dropping off rocket 
booster. 

Flick is understood to be currently 


negotiating with Defense Ministry 
about servicing, spare parts and sub- 
contracting. 


Assembly would take place at Donau- 
worth, where Siebel ATG is now turn- 
to numerous Flick holdings spread 
around Germany as well as to the 
southern group. 
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Rehearsal for Mach 3 at 100,000 feet 
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IROQUOIS development engines have completed over 
5,000 hours of bench running in these test cells at 
Malton and in flight tests. 

Over 100 hours were accumulated during a recent 
series of test runs at the NACA Lewis Flight Propulsion 
Fe lelele-tela mm @ll-)7-1- lal Mm @lallen 

Further tests will be conducted in Orenda's new high 
altitude facility to investigate IROQUOIS performance 
over the widest range of speed and altitude. 





IROQUOIS test results at NACA Lewis Flight 
Propulsion laboratory, Cleveland, U.S.A. 





. Probably highest dry thrusts recorded in North America 
for turbojets 


— 


. Successful operation under sustained high inlet temperatures 


i) 


. Normal relights up to 60,000 ‘set, the limit of the tunnel, 
proved effectiveness of Orenda patented method. 


w 


. Altitude handling improvements incorporated within two months 


oo * 


Thrust/weight 5:1. 


6. Thrust—in the 20,000 Ib. class (without afterburner) 


ENGINES LIMITED 
MALTON, CANADA 
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terplanetary cxploration vehicles and 
studies relating to lunar exploration. 

Peale said the program also will “in- 
tensify studies designed to extend the 
capabilities of the F-105 fighter 
bomber,” which Republic is building 
for the Air Force. In the missile field, 
Peale added the company has “no in- 
tention” of duplicating activity under 
way by other firms, but will concen- 
trate on development of new concepts 
in space-to-surface, surface-to-surface, 
anti-submarine and long range air-to-air 
missiles. 

The company, he said, already has 


started work on missile systems capable 
of destroying a satellite or orbiting 
weapon. 

“Our long-range objective,” Peale 
continued, “is to capture a position of 
leadership for the company in the field 
of astronautics.” 

Republic’s program has been under 
intensive study by the firm’s Scientific 
Research, Engineering and Develop- 
ment staffs. Future projects envisioned 
by Republic include vertical takeoff 
fighter-bombers, intercontinental super- 
sonic bombers and supersonic cargo 
aircraft, Peale continued. 


Kincheloe Crash Raises Control 
Question as USAF Probe Continues 


Edwards AFB—Actual cause of the 
accident which resulted in the death of 
Capt. Iven Kincheloe here remained 
officially undetermined last week as 
USAF investigators probed wreckage. 

Kincheloe, who was to be USAF proj- 
ect pilot on the North American X-15, 
was killed when his parachute failed to 
completely open after a low level ejec- 
tion from an F-104A shortly after take- 
off on a support flight July 26. 

Information so far indicates there 
was no complete loss of power as in a 
flameout, Partial power theory is sup- 
ported by report that Kincheloe ap- 
parently was calm in announcing he 





USAF Space Agency 

Washington—Air Force last week 
created the separate space agency that 
had been abruptly cancelled by Defense 
Department after a few days’ existence 
last December. 

Brig. Gen Homer A. Boushey named 
to head the new post of Director of Ad- 
vanced Technology also commanded the 
short-lived Directorate of Astronautics 
last year (AW Dec. 23, p. 18; Dec. 16, 
p. 26). Establishment of a separate space 
agency had been opposed in December 
by William M. Holaday, the Defense 
Department’s director of guided missiles, 
in testimony before a Senate committee. 
Holaday said the Air Force action at that 
time “jumped the gun” in consolidating 
its advanced space projects. Other De- 
fense Department officials backed Hola- 
day in his belief that no action should 
be taken until the Defense Department 
had established its Advanced Research 
Projects Agency. 

Boushey’s new office will work closely 
with the Advanced Research Projects 
Agency, according to the new announce- 
ment. In the Air Force chain of com- 
mand, Boushey will be under the Deputy 
Chief of Staff Development. 
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was leaving the aircraft. 

Expert opinion has it that Kincheloe 
rolled the aircraft to the inverted atti- 
tude for ejection due to his low alti- 
tude, indicating also that some degree 
of lateral control was still available. 
Expert opinion also is that Kincheloe 
was lower than 1,000 ft. above ground 
when the trouble started, although his 
highest point was unknown. 

Lacking was reliable information as 
to the airplane’s angle toward the 
ground, or its speed. One eyewitness 
told investigators the plane appeared to 
be going 300 mph. and looked like it 
was landing. His viewing position was 
almost headon and he did not see the 
actual bailout. He described the plane's 
course as from north to southwest 
which, in conjunction with impact 
point, indicated Kincheloe was headed 
away from Rosamond Dry Lake. 

Efforts to check out all parts of the 
flight in relation to paar position 
and what was happening, still leave a 
blank span of approximately 30 sec. 
which is indicated to have been after 
Mayday call and before impact. It 
would have been during this blank 
time that critical point in flight was 
passed. 

Accident brought into sharp focus 
the question of automatic controls for 
variable stators and inlet guide vane of 
F-104A’s J79 turbojet engine (AW 
Feb. 10, p. 81). Reports are that pilots 
have urged substitution of manual for 
the automatic controls for the inlet 
geometry and Aviation Week has 
learned that there was a probability of 
the aircraft being grounded until USAF 
investigators resolved the question of 
whether this was seat of the problem 
and manual controls are the proper fix. 

Aviation WEEK has learned that a 
proposal has been made and is now 
being studied, for incorporation of a 
cockpit-located, pilot-operated manual 
override switch for the variable geom- 
etry inlet controls. 





Soviet Space Study 

Moscow—Russians are seriously dis- 
cussing vehicles that would use the elec- 
tromagnetic fields in space as an energy 
source for propulsion. G. I. Pokrovskiy, 
member, of the Soviet space flight 
commission, says in the Soviet journal 
“Teckhnika Molodezhi” that the particle 
accelerators necessary to utilize the en- 
ergy in these fields exists though not in 
the specific form that would be needed 
by a space vehicle. 

Pokrovskiy says two devices would be 
used—one to accelerate positive particles 
and the other negative particles. He ex- 
plains that, if the vehicle were in a 
cosmic electric field with the positive 
accelerator turned on, the ship would 
gravitate toward the negative pole of the 
field. Direction of motion would be con- 
trolled by changing the charge on the 
ship. 

Concerning the relation between the 
energy required to operate the accelera- 
tors and the energy available in the mag- 
netic fields in space, Pokrovskiy says, 
“The energy to emit the ions may 
be obtained from irradiation or from a 
small supply of fuel. The energy of this 
fuel will be inconsiderable in compari- 
son with the energy latent in cosmic 
magnetic fields which can be used to 
drive a ship. . . .” 











Now being phased into production 
aircraft is a pilot-operated override 
switch for the variable geometry ex 
haust nozzle. 

These variable geometry features arc 
among the design innovations in the 
J79 which contribute to the engine's 
performance, and the automatic con- 
trols, when working, are excellent. Use 
of pilot overrides for emergencies are 
expected to contribute materially to 
clearing up problem areas. 


Senate Group Boosts 
Defense Budget 


Washington—Senate last week voted 
Department of Defense $1.2 billion 
more than it asked for in its Fiscal 1959 
budget. The appropriation was accom- 
panied by an admonition from the 
Senate Appropriations Committee to 
cut military contractors’ costs. 

Directing a report on steps taken to 
achieve this by next Jan. 15, the com- 
mittee said that it is “gravely concerned 
over the inability of the Department of 
Defense to provide a checkrein on in- 
creasing costs of contracts with private 
industry.” It added: 

“It is recognized that in a period of 
generally rising prices, increased costs 
are inevitable. However, there is con 
siderable substantiation to the belief 
that there is little incentive to private 
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BENDIX” IGNITION SYSTEMS—FOR THE BEST IN JETS 


standing thrust-to-weight ratio, this engine has 


General Electric’s J79 jet engine—an engine capable of 


powering aircraft at twice the speed of sound—incorpo- 
rates an ignition system designed and manufactured by 
Scintilla Division, of Bendix Aviation Corporation. Years 
of ignition design experience have made Scintilla Division 
a primary source for reliable ignition systems used in the 
newest and finest military aircraft. 

The ]7 
a high-thrust, low-weight, 
tomorrow’s high performance aircraft. Due to its out- 


9 is General Electric’s answer to the need for 
jet engine for today’s and 


Scintilla Division 


SIDNEY, NEW YORK 


range of applications, including guided missiles, bomb 
fighters and commercial aircraft. In addition to it 
performance capabilities, the J79 features i 
flexibility, maintenance simplicity and uses a minim 
of critical material 
Serviceability, reliability and extended ov 

are inherent features of Bendix-designed jet 
ignition systems 


Canadian Affiliate: Aviation Electric Lid., 200 Laurentien Bivd., Montreal 9, Quebec. 
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idustry to hold down spiraling defens« 


mtracts. Automatic accessions to labor 
industry, know 
ig that these increases will not require 
rption but will be passed on to 
government rhe pirating of 
hnical employes and skilled work 
men has been much publicized, the cost 
f which ultimately is absorbed in 
rmment contracts. The general lack 


pressing need 


nands are made by 


for economical pro 
ion, Once competitive marketing is 
ed, is inimical to the public 
st weakens our defense 


; 


and 


[he Senate committee’s boost would 

ing the Fiscal 1959 defense budget to 
$40 billion—$5.5 billion over the 
11 1958 budget 

‘und increases made to the Depart- 
ts request included 

¢ $108.7 million for 13 B-52G bombers 

@$111.2 million for 30 KC-135 tank 


¢ $140 million for strategic airlift air 
ft 

e $90 Minuteman multi 

program—$15 

for research and development 
$75 million for procurement. 

¢ $48 million for Hound Dog air-to- 
\‘ | missile to equip B-52 forces 

@ $709 million for Navy's Polaris fleet 

list program. This repre 

million for four submarines, 

for research and 


million for 


ballistic missile 
? 


missile 


develop 


First DC-8 Logs 
- wwe 
15 Flight Hours 
\Nlore than 45 hr. of flight time has 
logged on the first production 
if the Douglas DC-S in the two 
first flight May 30 
mpares with 354 hr. on the 
nd 49 hr. on the DC-7C during 
two months tests 
Hoskinson, director of Douglas’ 
said that tests 
to date are most satisfactory 
flight time of 45 hr. 10 min 
July 29 into 13 
each of increasing duration 
12 and 13 each were 54 hr 
n Maximums attained 
$5, true airspeed of 505 kt. or 
e than 580 mph altitude 36,000 
lhe DC-S has carried a full load and 
off at a gross weight of 


ince the 


division, accom 


was divided 


wer'c 


taken 


25.000 Ibs 


Vertol 44 Aids 
In Oil Search 

New Orleans—A single amphibious 
Vertol V-44 helicopter, pioneering new 
techniques of oil search and explora- 


tion in the rugged marshlagds of the 
delta region at the Mississippi River's 
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Pool 


Motors’ experience in the 
and Thiokol Chemical Corp. 


have entered into a working agreement 


Research 


General 
ical Co. 


to jointly develop advanced devices for 
guided missiles and space travel. 

The 
pooling of resources for missile and space 
free to 
seek work on either a prime or subcon 
It is not intended to re- 


three-way agreement calls for a 


work but leaves each company 
tracting basis. 
strict the 
production 


individual research, sales or 


programs of the separate 
companies. 


When the seck 
tracts as a unit, the research and develop- 


combine does con 
ment facilities, personnel and mass pro- 
duction capability of the three firms will 
be offered in the 
combination for the job at hand. 
Motors’ 


guided missile and 


most advantageous 


experience in the 
field 


is primarily around air-breathing engines, 


General 
space centers 
systems, missile 
Callery 


pellants and boron fuels. 


guidance components 
produces pro- 
Thiokol has a 

fuel 
and through its newest acquisition, Re- 
action Motors, a liquid fuel rocket capa- 


bility. 


and structures. 


wide background in solid rockets 











mouth, may provide the petroleum in 
with the breakthrough it is 
onomically pinpoint un 
touched it the 
spark a vital new market for rotary wing 
urcraft to match the record set in the 
offshore near here 

Experiment is being 
ticularly by Vertol, who 
seeking hard to crack the oil 
now he wih served 
Mid-East crisis is 

and 
vulnerable 1TCas is 


dustry 
seeking to ec 
time 


resources ime 


region 
watched par 
has 
industr’ 
Sikorsk 


been 


market 
ind Bell 
spur oil 
tivities in 
did at 
1 source 
troleum industri 


New project 


certain t 
search explorati n a 
less 
of Suez crisis a vear ag 
to the international p 
told AviaAT1ION WEEK 
started here late last 
month on a 30-day trial basis by Pan 
American Oil Co., involves charter of 
V-44 under contract from Indair, Inc 
New York-based helicopte perator 
provide rotary wing 
petroleum industry « 
supplying helicopters 
crews and maintenance. V-44 is being 
Vertol Aircraft Corp. pilot 
loaned to Indair for the 


time 


C ke SC 


formed to 
lift for the 
package basis 
flown by 
Al Tempk 
project 
Current 
heavy-dutv onshore-type petroleum ex 
ploration equipment and_ technicians 
into marshland soft in 
cases that terrain cannot even support 
1 man’s weight. Goal is to see if the 
large tandem-rotor cargo type V-44 will 
be practical in replacing slow, cumber 
some marsh buggies and boats, which 
have been the main means of working 


operation involves airlift of 
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head the 
company’s public relations department 
He succeeds Rex W. D. Smith, wh 
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Willis Player, American 
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Funeral services for Lt. Gen. Clair 
L.. Chennault, USAF, ret., were held 
last week at Arlington National Cemx 
tery near Washington following hi 
death of lung in New Orleans 


Cancel 


37 





AIR TRANSPORT 


. 
aM nr AMERICAN AIRLINES 


En 





AMERICAN Airlines Convair 600 transports show area rule bulges behind inboard engines, raising cruise speed to 635 mph. 


Ameriean Orders Area-Ruled Jetliners 


By Glenn Garrison 


New York—American Airlines has 
placed orders for two types of medium 
transports—one of them a 
new design—and has en- 
tered unique lease arrangement 
with engine manufacturers for 
+41 gas turbine engines 

As predicted in Aviation Week 
July 21, p. 33), the carrier is buving 
Convair Model 600 jets incorporating 


range jet 
revolutionary 
into a 
three 


area rule and equipped with General 
Electric turbofan engines. In addition 
to 25 of the 600s for 1961-62 delivery, 
American has ordered 25 intermediate 
range Boeing 707-023s with first deliv 
eries expected in the first half of 1960 
Che airline’s original order of 30 long 
range Boeing 707-123s has 
25 with the new round of medium jet 
orders. Options have been taken on an 
additional 25 Convairs and 25 Boeing 


707-{ 


>> 
1298. 


been cut to 





American Airlines 
Boeing 
707-123 
Passengers 100-150 
Cargo 
Capacity 
Speed 
(cruising) 


1,670 cu. ft. 


585 mph. 

Four P&W 
JT3C4 
turbojets 


Engines 


13,000 Ib. 
(wet) 


Static takeoff thrust 


Max. gross 
Takeoff weight 
Fuel capacity 
Interior cabin 
Width 

Length 
Wingspan 
Tail height 


(from ground) 


247,000 Ib. 
15,450 gal. 


142 in. 
144 ft., 6 in. 
130 ft., 10 in. 


38 ft., 7 in. 





90-130 
1,340 cu. ft. 


601 mph. 
Four P& W 


12,000 Ib. 


202,000 Ib. 
11,500 gal. 


142 in. 
136 ft., 2 in. 
130 ft., 10 in. 


38 ft., 


* Depending upon interior seating arrangements. 


Jet Specifications 
Convair Lockheed 


600 Electra 
90-120 68 


Boeing 


707-023 


637 cu. ft. 565 cu. ft. 

635 mph. 407 

Four GE 
CJ805-21 
turbofan 


mph. 
Four 
501D-13 
Allison 
turboprops 
15,000 Ib. 3,750 hp. 


JT3C-7 
turbojets 
(dry) 


113,000 Ib. 
5,400 gal. 


238,200 Ib. 
15,200 gal. 


128 in. 
139 ft., 6 in. 
120 ft. 


128 in. 
104 ft., 6 in. 
99 ft. 
4 in. 


37 ft., 6 in. 32 ft., 9 in. 








The leasing arrangements with Pratt 
& Whitnev, General Electric and Alli 
son Division of General Motors respec 
tively cover ]T3 engines for the Boeing 
707-023s, CJ805-21 engines for the 
Convair and Allison 501D 
the Lockheed Electra turboprop \ 
total of some 441 engines are involved 
in the leases and rentals ymount 
to about $67 million. American Presi 
dent C. R. Smith said the 

ibout million in 
’ 


penditure through the lease plan 
} 


+ 


engines 


1 
Will 


lirline wil 
Save >5U capital 
volving fewer spare engines an 
and a faster pipeline 

Allison’s 
vear period from the date of the 
tras entry into ce 
other two leases will extend for seven 
year periods from start of service 

Smith said the Pratt & Whitn 
engines were priced at about $155, 
each, the General Electric power 
plants at $198,000, and the Allisons 
at $89,500. Both of the newly-ordered 
medium jets cost about $3.2 million 
without engines. Total cost of Amer 
ican’s turbine aircraft orders now stands 
at $365 million. Smith the car 
riers piston fleet remaining after the 
last jet deliveries in 1962 would prob 
ably total about 50 planes 

No additional financing was neces 
sary for the new orders because of the 
lease arrangement, Smith said. Amer- 
ican has the option to buy the leased 
engines at their amortized value at any 
time, but not for less than 10% of 
the normal purchase price. 

Convair’s Model 600 transport de 


leases will run for 


revenue servict The 


said 
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sign represents a basic design change 
over the earlier Model 880 prototype 
now under -construction at San Diego. 
Model 880 has been ordered by Trans 
World Airlines and Delta Air Lines. 
Main characteristic of the Model 600 
design is application of Richard Whit 
comb’s NACA area rule which raised 
the transport’s Mach number from 
59 to .91 and a cruising speed of 
35 mph. compared with 600 mph. for 
the Model 880. The Model 600 also 
has a larger wing area, longer fuselage, 
higher gross weight and bigger payload 
than the Model 880. With the 15,000 
lb. thrust General Electric turbofan en- 
gines and the new design features the 
Model 600 will require about 1,000 ft 
less runway for maximum gross takeoff 
than the Model 880 

[he area rule application is visible 
in the two bulges protruding from the 
trailing edge of each wing on each side 
{ the inboard engine pylon. The Gen- 
eral Electric turbofan engine is now 
running on test stand at the Evendale, 
Ohio, plant of the Aircraft Gas Turbine 
Division. It will be equipped with si- 
lencers for the Model 600 installation 

American Airline spokesmen said the 
Pratt & Whitney Aircraft turbofan ver- 
sion of the ]57 was about a vear and a 
half behind the General Electric turbo 
fan in its development but that Pratt & 
Whitney's turbofan would make an ex 
cellent retrofit engine on American’s 
long range Boeing transports 

American’s Convair 600s will 
0-120 passengers, according to the air 
line. The Boeing 707-023’s capacity is 
0-130 passengers 

Reduction from 30 to 25 in Ameri 
can’s 707-123 jet order was made be 
cause the original number was no 

er needed, Smith said. The long 
nge order was originally larger than 
necessary but there were no shorter 
range jets available at the time 

All the jets will be equipped with 
noise suppressors, although the turbo- 
quieter and will need 


seat 


fan engines arc 
less suppressing, according to Smith 
American expects its first 707-123 train- 
ing aircraft in October, five or six pro 
duction models by the end of 1958, and 
start of scheduled New York-California 


service in December. Smith said he had 


observed the full-load noise tests of the 
707 last month in Seattle and the re 
sults seemed good to him. The Port of 
New York Authority has maintained 
that evaluation of these tests will deter 
mine whether the 707 is suitable for 
regular operations at New York. Such 
evaluation is still in progress by the 
agency (AW July 21, p. 30) 

“IT don’t think there’s anv doubt that 
the 707 will operate at Idlewild,” Smith 
said, although he pointed out that some 
operating restrictions probably will be 
imposed. 

Jet operation from other New York 
airports also is likely, Smith said, al 
though LaGuardia must be recon- 
structed before the aircraft can operate 
there. The Convair 600, he said, will 
need 10-15% less runway than the small 
Boeing. 

American expects 
equipment for its jets to 


ground support 


about 


cost 


17 million. This is less than the 
million cost estimated last fall by 
Smith (AW Nov. 4, p. 40). More de 
tailed planning has provided enough in 
formation to revise the estimate 

Use of three different tvpes of straight 
jet aircraft in addition to the Electra 
is not expected to cause problems with 


$15- 
$25 


maintenance or more expensive ground 
equipment, Smith airline 

order was divided to take advantage of 
the different capabilities of the aircraft 
| 3 will op 


said. ‘The 


tvpes, he added. The 707-02 
crate over intermediate distance, as wil! 
the Convair 600. The Convair, how 
ever, will be capable of operating non 
stop transcontinentall) 
American hopes to set 
overhauls for 


hr be 
its first 
that 


Sih} 
tween 
707-123 operation and in 
time to 1,000 hr. Civil Aer 
Administration, however, is presenth 
holding out for 600 hr., Smith reported 


engine 
reas 


nauti 


American. Allison Lease Plan 
‘stablishes New Financial Pattern 


By L. L. Doty 


Indianapolis—Agreement between 
American Airlines and Allison Division 
of General Motors whereby the carrier 
will lease rather than buy the 162 turbo 
prop engines needed to power its fleet 
of Lockheed Electras marks a drastic 
change in traditional airline-manufac 
turer relationship 

It marks the first time in history that 
1 U.S. air carrier has laid down plans 
to reduce capital expenditure by sacri 
ficing direct ownership of equipment 
According to manufacturer, the 
agreement could set a pattern that 
would give the airline industry the lift 
it needs in moving into the period of 
jet operations during the initial phase 
of high costs and heavy capital commit 


one 


ments 

The Allison-American 
dicted by Aviation WeEeEx last 
AW May 12, p. 4I 
formally signed, but both parties expect 
that final documentation of the trans 
action to be completed within 30 days 


contract pre- 
spring 


has not been 





Aircratt 
25 Boeing 707-123 


25 Boeing 707 
25 Convair 600 
35 Lockheed Electra 


was placed. 





American Airlines Jet Orders 

Pratt & Whitney JT3 turbojet 

023 Pratt & Whitney JT3 turobjet 

General 
turbofan 

Allison 501D turboprop 


Revised from original commitment for 30 when order for medium-range model 


Engines to be leased by American from the manufacturer. 


Delivery Date 
1958-1959 


Powerplant 


1960-1961 


Electric CJ805-21 1961-1962 


1958-1960 
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Convair 880 Jet Transport Wing Mated 


Right and left wing sections of Convair 880 jet transport are mated at San Diego plant of Convair Division of General Dynamics Corp 
after sections had been baked in a specially-built oven to assure leakproof integral fuel tanks. Wing mating is first station on Convair 880 
assembly line. Wing has a spread of 120 ft., a sweepback of 35 deg., and a dihedral of 7 deg. Eight integral fuel tanks have a total capac 


ity of 10,770 gal. 


CAB May Act to End Third-Pilot Dispute 


By Robert H. Cook 


Washington — Civil Aeronautics 
Board action may be the final factor in 
settling the hotly-debated third crew 
member which has drawn seem- 
ingly different findings from two presi- 
dential fact finding panels investigating 
the problem at Eastern and Trans 
W orld airlines 

While the Board in the past has 
idopted a hands-off policy in the run- 
ning battle between the Air Line Pilots 
Assn., the Flight Engineers Interna 
tional Assn. and the airlines on the 
grounds that it has been a labor-manage- 
ment dispute, CAB has now turned 
both emergency board reports over to 
its Bureau of Air Safety for study. Af- 
firmative findings by the Bureau, requit 
ing flight engineers on turbojet trans 
ports to be qualified as pilots, would 
undoubtedly” result in a change in 
Civil Air Regulations making such qual- 
ifications mandatory, according to a 
CAB spokesman 

lurning point in the issue came with 
board finding in the 
ALPA, FEIA, Eastern disagreement 
that third crew members should be 
pilot qualified in order to assume con- 
tiol of the aircraft in the event of an 
emergency (AW July 28, p. 32). The 
report that flight engineers on 
piston-engine and turboprop equip- 
ment would continue to serve without 
meeting pilot requirements. It added 


issuc 


i =eme»rgency 


said 
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that flight engineers taking pilot train- 
ing would probably do so on their own 
time but at company expense 

Pressing the importance of the safety 
tactor involved in the dispute, the 
presidential board observed that, while 
the Civil Aeronautics Board’s safety 
order in 1948 establishing the need for 
flight engineers and their requirements 
can be met with either pilot qualified 
or mechanic qualified engineers, ill feel 
ing between the two unions posed a 
threat to the 
“vital in operations as critical as that 
f flying airplanes.” 


TWA Ruling 


Emergency board considering the 
I'light Engineers International-Trans 
World Airlines investigation 
ommended that a flight engineer, as 
well as two pilots, should man TWA 
jets. Dudley E. Whiting, sitting as sole 
member of the board, said the proposal 
should settle any disagreement between 
the union and the airline and recom 
mended that TWA continue its polic 
cf setting its own standards for flight 
engineers as it has for the past 19 vears 

Recognizing the possibility of gov 
ernment intervention in the third crew 
member problem, the board said that 
f Civil Air Regulations should be 
changed to require pilot qualifications 
for flight engineers, it would be “no 
fault of the company” and the expense 
of training should be borne at the en- 


degree of cooperation 


case rec 


gineers’ expense and on their own tim 
Should the 
qualifications, th 
hould 
pany expense 
Ihe board also recommended inclu 
sion of a clause that flight engineer 
should be selected from the Fl 
I'WA as job sect 


present gov 


} 
alriine change ifs existing 


n the flight engine 


receiy¢ pi 
the report said 


t traming at cor 


seniority list at 
against any change in 
ment regulations, provided th 
grees not to enter into a conti 
cerning the engineers with an 
union 

If the IaKCS the 
requirements mandatory, Whiting 
[WA probably would have difhcult 
hiring qualified personnel from th 
gineers’ ranks uld, theref 
allowed to hire men with the n 


qualifications wher 


government 


ime iL 


Engineers’ Stand 


Safetv did not enter into the d 
rWA 
making 


matter t 


cussions oT rec mmendations at 


as it did in the | 
primarily 


istern case 


the case 
security, according to spokesmen |! 

the Flight Engineer International 
Assn., which pointed out that Whiting 
was confronted only with a TW A-flight 
engineers agreement that the third man 


a flight engincet 


would be making 
unnecessary for his report to go b 
the accepted agreement 

Air Line Pilots Assn. and the Fhght 


Engineers were both involved in th 
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A progressive maintenance system 
will permit American to pull each 
Llectra off the line for nothing more 
than a single engine change when over- 
haul time of an engine has been 
reached. 

Overhaul expense to American will 
be based on day-by-day overhaul costs 
in relation to fleet flight hours. Allison 
plans to set a maximum overhaul cost 
ceiling over which the manufacturer 
will assume all responsibility. 

Several other airlines have ap- 
proached Allison with similar proposi- 
tions but as yet no firm commitments 
have been made. Allison wants to wait 
until the American agreement is under 
way before it signs other agreements 
as a means of developing a base pat- 
tern for any future commitments it 
may elect to make. 

Allison points out that it did not 
originate nor pioneer the program but 
acted solely on the proposal for a 
rental plan presented by American. Ac- 
cording to Allison officials, other car- 
riers became interested and queried 
the manufacturer about the plan when 
word spread within top-level industry 
circles that discussions with American 
were being held. 

If Allison does enter into similar 
agreements with other carriers, each 
case will be handled on its own merits. 
Terms for each carrier will vary and 


cach agreement will probably call for 


the creation of a separate leasing sub- 
sidiary 


Future Agreements 


Financing problems and credit po- 
sition of the airline coupled with the 
competitive need of Allison to make 
such an arrangement in order to secure 
a sale will be the determining factors 
in making a decision on future agree- 
ments. The operation of the Ameri- 
can agreement, however, will serve as 
a guideline in documenting other agree- 
ments. 

Allison officials admit their first pref- 
erence is to sell engines for cash. How- 
ever, the company realizes that com- 
petition with other manufacturers may 
force it to expand the program as more 
turboprop fleets are placed into opera- 
tion. For this reason, Allison is not 
promoting the plan nor using it as a 
selling device but is openly expressing 
its willingness to talk with potential 
customers about such agreements. 

Actually, Allison is hopeful that an 
independent company will eventually 
be organized to underwrite leasing 
programs. The need for such an or- 
ganization is borne out by the fact that 
three engine manufacturers have been 
forced into the American leasing pro- 
gram with most companies expecting 
more to come. 

Because of the nature of the pro- 


40 


gram, lease contracts are likely to be 
confined by Allison to domestic car- 
riers. Although the company will un- 
doubtedly consider proposals from the 
larger foreign flag carriers, it is not 
presently viewing such possibilities as 
practical because of currency exchange 
and other financial complexities in- 
volved in international transactions. 


American’s Purpose 


Chief purpose of American Airlines 
in originating and developing the plan 
is to reduce capital commitments. In 
effect, the airline wants to operate its 
turboprop and _ turbojet equipment 
without tying up a large volume of 
capital funds in powerplants, spares 
and parts inventory. One estimate 
places the savings to American in 
capital commitments as a result of the 
leasing agreement at $80 million. 

The airline will be spared additional 
capital expenditures for the construc- 
tion of overhaul facilities by turning 
over engine overhaul activities to the 
manufacturer. Elimination of parts in- 
ventory costs, alone, will result in a 
substantial reduction of capital ex- 
penditures. 

The agreement underscores the 
serious problems the airline industry 
faces in financing the turbine-powered 
equipment that competition is forcing 
both trunklines and local service car- 
riers to buy. In its effect on financial 


capability, it is comparable to the pat- 
tern recently set by aircraft manufac- 
turers in accepting trade-ins on the 
purchase of jet aircraft (AW July 
7, p. 26). 

A number of airline officials feel the 
period of jet operations arrived sooner 
than was anticipated by most carriers 
and arrived virtually in one package 
rather than in a staggered fashion. 

For example, American is faced with 
the prospect of introducing for the 
first time in airline history two com- 
pletely different types of equipment at 
the same time. Both the Allison turbo- 
prop powered Lockheed Electra and 
the Boeing 707 turbojet transport will 
be launched into scheduled service al- 
most simultaneously. 

In addition, most carriers are now 
able to place a better estimate on op 
erating and maintenance costs of jet 
equipment and on spare parts require- 
ments. It has become evident to the 
industry that a serious shortage of 
funds is threatened if the over-all jet 
program is to move on schedule un- 
less some outside help is made available 

That additional assistance may well 
come from the manufacturers, and it 
is highly possible that America’s leas- 
ing arrangements with three engine 
manufacturers and the trend toward 
accepting trade-ins will open the way 
to a closer working tie between the 
builders and operators of jet aircraft. 


No-Show Backers Ask CAB Help 


Washington—Majority supporters of 
the three phase no-show plan are bank- 
ing on Civil Aeronautics Board inter 
vention to block a move by American 
Airlines to push adoption of a substi- 
tute plan at the November meeting of 
the Air Traffic Conference. 

Five carriets, representative of the 
22 out of 25 conference members 
favoring retention of the present plan’s 
reconfirmation ruling, asked the Board 
last week to suspend and investigate an 
American tariffing which would allow 
the plan to expire by Dec. 1. The tariff, 
supported also by Mohawk and AI- 
legheny Airlines, followed American's 
compromise agreement in May with 
ATC members to drop the penalty 
clause by Aug. 12 and the reconfirma- 
tion phase by December (AW July 21, 
p. 29). 

Trans World, Eastern, National, 
Delta and Southern have requested 
CAB aid to avert abandoning the plan 
as a competitive measure which would 
result from American’s plan of adopt- 
ing an alternate “verification” system, 
which Eastern has labeled a “feeble 
and inadequate remedy.” 

Greatest concern of the carriers is 
that the Board may not have sufficient 
time to act on the suspension request 


before the Aug. 12 deadline for drop- 
ping the penalty phase. Delta, in pat 
ticular, has said that the date is a 
“death warrant” for reconfirmation and 
charged that American intends to drop 
the entire plan then instead of waiting 
for the Dec. 1 date. Under the terms 
of a Civil Aeronautics Board approval 
of an ATC decision to drop the two 
phases on the agreed dates, the Board 
will lose all power to suspend the 
American tariff on Aug. 12, Delta 
claimed. 

However, objectors to the American 
proposal pin their hopes for CAB ac- 
tion in the dispute on language con- 
tained in the recent approval granted 
with “certain reluctance” by the Board 
which added it was hopeful something 
would be done about the matter. 
Spokesmen for the government agency 
expressed “deep concern” over the dis 
agreement and indicated the possibility 
of official action before August. 

Delta also criticized an American 
survey designed to show that the re 
confirmation ruling was an inconven- 
ience to the public. “Despite the 
leading nature of the questions,” the 
airline said, “84% of the passengers 
questioned indicated they had not been 
inconvenienced by the ruling.” 
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because of strike 
‘tes which were deferred by creation of 
the emergency board. ALPA was not a 
party to the TWA discussion but is 
currently negohiating a new contract 
with the airline and has announced that 
it will demand that third crew members 
be certified as pilots, regardless of the 
emergency board recommendations. 
Meanwhile, TWA flight engineers 
t week signed a new contract with the 
urline to include the job security 
measures proposed by the presidential 
tact finding board 
New contract, which expires Jan. 1, 
1961, calls for salary hikes of from nine 


Eastern discussion 


] 
i 


to 14% on piston equipment, plus an 
dditional 20% for jet work on Boeing 
7s and Convair 880s. About 700 


light engineers are involved. 

lhe engineers’ union feels the East- 
rm agreement will be “miserable to all 
ncerned”’ and terms ALPA’s stand for 
third member pilot for safety as “an 
| saw” to further the job security of 


vilots in the future. The union refuses 
to accept the board recommendation in 
this case and says it will “seriously con 

’ a strike vote after the 30-day 


vaiting period imposed by presidential 
American Airlines, now involved in 
third man issue with ALPA before 
t Emergency Board, is strongly op 
posed to the Eastern findings, stating 
flatly “there is no need for the services 
of a third pilot.” 
C. R. Smith, president of the airline, 
d American will not use pilots in the 
third-man position unless directed to do 
so by the Civil Aeronautics Board. The 
irline has an agreement with its flight 
engineers which has nearly five years to 
rut 


Sa 


Antonov Defends 
- > 

Ukraina Design 

Moscow—Soviet designer O. K. An- 
tonov has vigorously defended the de- 
sign of his four-turboprop An-10 
Ukraina transport against Russian 
critics who complain that the high-wing 
rircraft looks old-fashioned and _ that 
its fuselage is too fat and heavy. 

Writing in the official Russian civil 
viation magazine, Grazhdanskaya 
Aviatsiva, Antonov retorts that, while 
the An-10’s fuselage, with its  six- 
ibreast seating, seems fat when viewed 
from close up, the aircraft shows its 
true proportions in flight “and in our 
opinion is a pretty ship.” 

Admitting that the An-10’s fuselage 
is somewhat heavier than fuselages im 
foreign transports of its class, Antonov 
savs this is no cause for criticism since 
the Ukraina’s payload is greater. In ad- 
dition, he claims that the An-10’s fuse- 
lage and tail sections are considerably 


sturdier. 
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Turning to the An-10’s high-wing 
configuration, Antonov declared 

“Suspending the engines beneath 
the high wing increases the plane's 
lift-drag ratio by 2-3.5 units, depending 
on the condition of flight; decreases 
fuel consumption 10-15%; permits use 
of shorter, lighter exhaust stacks and 
cuts loss of engine efficiency through 
back-pressure. 

“With the engines higher off the 
ground, foreign objects are less likely 
to be sucked into the compressors. Fuel 
trucks and other vehicles can easily 
pass under the propellers 

“Emergency landings on rough water 
would be safer in high-wing An-10 since 
the propellers would not impede fuse 
lage’s movement along the surface 

“Passenger entrance doors can be 
located more conveniently under the 
wing. With the fuselage nearer the 
ground, high loading ramps are un 
The high wing permits a 
from all windows in the 
passenger cabin, and the sun’s reflec 
tions don’t glint in the passengers’ 


necessar©r\ 
2K »d view 


eves 

Russian Air Force 
vetskava Aviatsiva, says addition of out- 
board fins on the Antonov An-10 four 


newspaper, So- 


turboprop transport’s stabilizer (AW 
Feb. 24, p. 38) was to correct insta 
bility which developed in the test 


model Ukraina at low speeds, “espe- 
cially during takeoff.” 








. . . . r . 
British Airline Traffic. 
Capacity Increases 

London—Although British airlines in 
creased capacity in fiscal year 1957-55 
by more than 15%, total traffic carried 
increased only 1] 

Figures published by Ministry of 
r'ransport and Civil Aviation show that 
the airlines offered 512.5 million ton 
miles during the vear, 15.1% more than 
in 1956-57. Total trafhc 314.5 
million ton-miles 

While mail traffx 
1956-57 level of 23.8 million ton-miles 


rose to 


remained at the 


freight traffic rose 9.7% to 56.7 million 
ton-miles. Four million passengers—an 
increase of 14.4 flew 2,436 million 


passenger-miles or 13% mor 
Over-all load factor for the vear f 


from 65.4%: to 59.2 
British Overseas Airways (¢ orporati 


provided 313,283,000 ipacity ton 
miles, 13.9 more than in 1956-5 
The airline flew 459,370 passeng 
a le increase—1,327 million passen 
ger miles, 10.5 nore than in the p 
vious year. Company's freight-carrving 
rose 6.4 to 8.911 ton Mail dropp } 
slightly, by .3%, to 4.134 tons 
British European Airways Corp 
offered 159,466,000 « ipacity ton mil 


+ 


Increase ( 


on scheduled service in 
57. International 


15.4% 195¢ 


capacity increased by 14.8 


above 


\ 


Japanese Design Turboprop Transport 


Japanese turboprop transport, now being designed by Transport Acroplane Designing Assn., 


has been designated YS-11, will carry 60 passengers. 


powered by two 


Aircraft will be 


Rolls-Royce Dart 10 engines, producing 2,665 eshp. each and prototype is expected to fly 
by November, 1959. Designers say YS-11 can also be designed in a four-engine configura 
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tion. Twin-engine design calls for cruising speed of 297 mph., range of between 374 and 


622 mi. 


Project will cost estimated $10 million. 


Note high aspect wing ratio on 


YS-11 model. Aircraft previously was designated TADA. 
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GREATEST ROUTING FLEXIBILITY 


The great new Vickers Vanguard will introduce the cost- 
cutting advantages of big payload capacity — plus the 
well-known economies of jet-props—on stages ranging 
from 200 all the way to 2600 miles. What’s more, the new 
Vanguard can be operated from any “‘Viscount”’ airfield. 


Economical on all ranges 

TCA recently spent two years comparing the operating 
costs of several large-capacity Jet Age airliners—both 
jet-prop and pure jet. They found that the Vanguard 
would be most economical of all for their high-density, 
medium-range routes. Other studies have shown that the 
Vanguard, because of its large size and low break-even 
load factors—below 50% on ranges from 200 to 2600 
miles—will offer the biggest profit potential of any 
aircraft in its class. 


420 mph plus . . . 2600-mile range... 


up to 139 passengers. . 


Double-deck fuselage 

Another factor in the Vanguard’s unequaled routing 
flexibility is its double-deck fuselage design which gives 
excellent balance between large passenger and /or freight 
capacity. In addition to the big, wide, comfortable 
passenger cabin above decks, there are two big lower 
deck cargo holds. These have a total area of 1360 cubic 
feet—enough to carry a 10-ton payload. Thus, during 
off-peak periods, the Vanguard can continue to earn 
revenue as a freighter—with no alterations! This repre- 
sents a real competitive advantage to carriers with 
hourly, seasonal or directional routes. 

An experienced Vickers engineering team, familiar with 
the operating problems of American carriers, is avail- 
able for consultation at your convenience. Call or 
write: Christopher Clarkson, U. S. representative, 
10 Rockefeller Plaza, New York 20, N.Y. 

. up to 10 tons of freight 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 


YICKERS VANGUARD 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. © WEYBRIDGE, ENGLAND © MEMBER COMPANY OF THE VICKERS GROUP 











AVIATION WEER, August 4, 770 








SHORTLINES 





> Alaska Airlines reports a net income 
of $410,147 for the fiscal year ending 
Oct. 31, 1957, in its annual report 
which was recently released. The 1957 
net income compares with $391,302 
for Fiscal 1956. An operating loss of 
$251,859 was offset by a capital gain 
from sale of aircraft and other income 
totalling $662,006. Revenues for the 
vear were $5,663,977, off $347,206 
from 1956. 


> Capital Airlines is fighting sagging 
load factors with newly instituted 
“VIP” flights between New York and 
Chicago, Detroit, Atlanta and Birming- 
ham and between Chicago-Washington 
and Washington-Minneapolis/St. Paul 
At no extra cost, the flights offer cock 
tails, steak dinners and other deluxe 
service. The service is now available 
on 16 Capital dinner flights and is ex 
pected to be extended to other major 
points on the airline’s system. 


> Los Angeles Department of Airports 
has awarded a $927,968.90 contract for 
reconstruction of runway 25R at Inter- 
national Airport. The Griffith Co., of 
Los Angeles, low bidder on the project, 
began work on Aug. | and is expected 
to complete the job about Dec. 1. 
Since 1947, when airlinés began using 
the municipally owned airport, nearly 
two million aircraft have used the run- 
way for landings and takeoffs. 


> Transocean Air Lines is operating an 
airlift under contract with Air Materiel 
Command to provide USAF divisions 
in the Far East with three million ton- 
miles of passenger and freight carriage 
during a three-month period. Trans- 
ocean is operating a daily round trip 
flight linking USAF bases in Japan, 
Okinawa, Formosa, and the Philippines. 
Che flight originates and terminates at 
lachikawa AFB near Tokyo. 


© United Air Lines flew 511,831,000 
revenue passenger miles during June. 
Revenue airplane miles was 12,264,000; 
air mail, including first class, 2,383,000 
ton miles; express 767,000 ton miles 
and freight 4,897,000 ton miles. All 
figures represent an increase except 
freight ton miles, which were 7% below 
those of June, 1957. United has signed 
air cargo interline agreement with two 
all-cargo airlines to cover through cargo 
movements over United’s system and 
connecting carriers to foreign countries. 
The carriers, Aerovias Sud Americana 
and Sociedad Aeronautica Medellin, 
fly from Florida points to Guatamala, 
El Salvador, Panama, Colombia, and 
Ecuador and seven principal Colom- 
bian cities respectively. 
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AIRLINE OBSERVER 


> Northeast Airlines will introduce its first Viscount turboprop service 
on Aug. 21 with four flights daily between Washington and Boston. As 
additional planes in its order for nine (AW July 21, p. 28) are delivered, 
turboprop service will be expanded to include hourly schedules between 
New York (LaGuardia) and Washington. The new schedule is a major 
step in the carrier’s long range development program designed to estab- 
lish greater identity in the East Coast market and to capture a larger share 
of the New York-Florida trade. In addition, Northeast hopes to balanc 
out its relatively light midweek travel as opposed to its heavy weekend 
vacation trafhe by attracting more business by Viscounts 


> Proposed Lockheed turboprop airfreighter probably will bear little 
resemblance to the Electra transport and will require an initial order of at 
least 35 aircraft before production can be considered. While it would 
utilize the same Allison turboprop powerplants as the Electra, much of 
the design, such as end loading, will come from the C-130. Freighter also 
will be much larger than the Electra with a reported gross weight of 145,000 
Ib. as compared to 116,000 Ib. for the passenger aircraft. 


> Pan American World Airways plans a domestic exhibition tour for its 
first Boeing 707 jet transport this fall before beginning transatlantic service 
Domestic airlines are not happy about Pan American bringing the first jet 
transport to many of their major U.S. traffic points first and feel that the 
PanAm tour will take much of the steam out of their own promotional plans 
for inauguration of jet transport service. 


> Lockheed plans a seven week European sales tour for its turboprop-powered 
Electra this fall followed, by a promotional trip to the International Air 
Transport Assn. annual meeting in New Delhi, India, in October. 


> E! Al Israel Airlines is borrowing one of the five Bristol 305 Brittanias 
ordered and then cancelled by Northeast Airlines. Bristol Aeroplane Co 
announced the loan pending completion of El Al’s fourth Brittania 313 
early next vear. Cost of the aircraft loan will be deducted from cost of 
the final 313, according to Bristol spokesmen. Authoritative sources in 
Tel Aviv report E] Al also plans to replace its European route Constellations 
with medium range Comets or Caravelles soon 


> Airways Modernization Board has awarded a $342,370 contract for a 
new and more detailed survey of air trafic conditions across the nation. 
Contract was awarded to the Chicago management consultant firm of Booz 
Allen and Hamilton. Estimated time to complete the task is six to 12 
months. 


© Rolls-Rovce Dart engines used on Trans Canada Airlines’ Viscounts have 
been certified for a 2,000 hour overhaul schedule by the Canadian Depart 
ment of Transports. TCA started Viscount operations in April, 1955, 
with approved Dart overhaul at 1,050 hours. Second highest overhaul 
life for the prop-jet engine is held by Capital Airlines which last May 
extended the overhaul period to 1,700 hours. 


> First BOAC de Havilland Comet IV jet transport last week returned to 
England from tropical trials in Africa including tail down take-off and icing 
tests. Comet IV flew the 3,210 mi. Entebbe-Rome leg of its return trip to 
Hatfield, England with full payload in 6 hr., 40 min. 


> Flying Tiger Line recorded the highest volume of airfreight ton miles 
flown by any U.S. carrier in April. CAB records show that the all-cargo car 
ricr flew 8,202,771 ton miles. Its closest competitors, Pan American and 
American Airlines, flew 7,557,684 and 7,102,091 ton miles respectivels 


> Air France last week began direct service to Moscow with a twice-weekly 
schedule using Lockheed 1049G Constellations. Acroflot began a similar 
operation using its Tu-104 jet transports. Tourist class fare between New 
York and Moscow is $508.70 one way, $915.70 roundtrip, 
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Another good reason gourmets say: 


The BEST WAY is by TWA 





o 
a) 
~ 


£ 


oe 


Dave Chasen, noted Beverly Hills restaurateur, approves a great entree. 





Sirloin of beef...broiled to your order in flight! 


Your Ambassador flight hums toward the evening sun. Dinner is served—a celebrated 
event on TWA. You begin with cocktails, you conclude with coffee, a choice of liqueurs, and 
a satisfied sigh. But the high point, an airline innovation by TWA chefs and Dave Chasen, 
is a culinary masterwork—a tender cut of prime sirloin of beef broiled in flight to individual 


taste. All this, of course, part of a most pleasant and rewarding trip by TWA Ambassador. 


FLY THE FINEST... FLY % WA TRANS WORLD AIRLINES 
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Airline | April, 1958 
—_— 
irline Income & Expenses — April, 195 
(IN DOLLARS) : 
| | “s 
Passenger Total Total Income 
Revenue U. S. Mail Express Freight Charter Operating Operating (Pefore 
Revenues Expenses Taxes) 
DOMESTIC TRUNK 
I > otc Cae bees ees 22,329,684 571,513 2,041,621§ .. | 79,906 | 25,148,240 23,457,209 1,963,353 
ES oo bok oS aie coceel 4,621,831 136,996 50,149 128,075 5,244 5,026,127 4,596,653 374,326 
Capital ne dus &tw eae 8,058,343 203,624 85,923 166,736 15,850 8,569,781 8, 443, 366 126,415 
Continental oe 1,791,670 45,818 15,395 48,309 8,862 1,960, 866 2,065,351 — 104,435 
Delta vTeeTTrTt TS | 6,939,130 155,782 73,213 258,249 | ... 7,582,423 7,073,961 412,435 
Eastern ES eA. | 22,243,485 | 342,175 | .... | 47,949 16,306 | 23,625,542 20,434,327 3,103,176 
eer eee | §,365,126 | 93,841 17,662 142,311 35, 586 5,861,234 5,148,954 642,112 
Northeast o Maman ee 2,020,933 32,388 12,938 | 4, ) ae 2,157,698 2,518,613 — 406, 139 
I i is-6's oc b6eR WEEN 4,157,054 149,838 392,740§ .. 12,740 4,754,199 4,949,873 — 195,673 
Trans World cocusseceud 15,674,000 377 ,000 179,000 483,000 | 10,000 17,320,000 | 18,216,000 — 859,000 
United err er rs: 21,401,50 884,859 266,935 a ee 23,803,036 22,219,587 1,583,429 
Western? ‘(cscusehil keoews oa baa 1,571 1,051 28 , 366 40,297 838,901 — 871,456 
| | ] 
INTERNATIONAL | | 
TT 55 s0sadenk Ss «4 444,689 | 3,261 79, 209§ Sey 541,051 | 579,700 | — 39,641 
Braniff . s~aeenne 495,097 Bo UUE T cocssccese | Sp VG Eh Seecceeses 5 574,386 | 707,050 — 141,070 
Coribbean-Atiantic....... 184,197 | 2,040 epee 1,390 | 197,779 | 177,124 20, 423 
Delta boxes cane 347,807 | =» > oer ove | 13,903 | ... : 383, 829 | 461,985 — 84,296 
Eastern vieeeneee 1,931,855 38,07 e onan o 61,8611 96,152 | 1,928,741 1,745,891 175,706 
Mackey ‘iene Se ie OE ie 968 | .... 103, 339 121,773 —18, 294 
National on | 128,272 2,699 1,338 | Gee E netenen , 144,384 236, 982 —92,293 
Northwest ceceveee] 1,615,289 | 528,393 | a ee 41,54 2,610,376 | 2,228,998 381, 377 
Pan American 
Alaske err 170,009 SF J er an 59,000 | .. o* 255,000 376,000 — 121,000 
Atlantic i eweatie | 9,615,000 GIR,GSe f cccnvecs 878 ,000 215,000 10,854,000 10,859,000 8,000 
Latin America ....... ; 5,053,000 167,000 | .. -++++ | 1,074,000 182,000 6,784,000 8,083,000 —1,321,000 
Pacific eae 4,327,000 480,000 | ..... , 558 ,000 592,000 6,330,000 5,915,000 418,000 
Panagra iin .| 1,062,000 44,000 |. 149,000 aia 1,482,000 1,545,000 57,000 
Resort ee eee eke - exes 577, 889 510,390 47,499 
Trans-Caribbean*........ Per ee PR eee Per en a3 ; 
TO Tele.o 6 re canenenss 4,412,000 494,000 | .. 225,000 254,000 5,718,000 | 6,652,000 —1,021,000 
| ene 4,243 | . 784§) .. ianeae x 5,027 | 9,013 —3, 986 
GG a oc cemenwntaes bane 868 , 587 34,671 ——" 23,205 eoee ee 941,201 $75,097 66,104 
GT. statecweaceaewle vot tech . oe Bcoeesaces _ 444 48,704 — 52,013 
LOCAL SERVICE 
ee ere 466,937 15,341 7,699 14,315 | 83 1,067, 586 | 751,396 316,190 
SEPT eee 242,291 3,579 1,447 | 4,234 3,167 390, 340 381,349 10,153 
DL ico cotetiscsnaeedl 139,241 3,719 | 1,056 | gd eee 356,359 | 359, 427 — 3,068 
Frontier io ante aoa | 369,714 198, 958° 2,670 19, 576 | 1,010 599,926 | 620,616 — 22,732 
SPT ee 159,637 4,473 Greet sences oe 745 | 318,426 314,054 4,371 
Pi vcksesbeden bet .| 536,049 6,512 5,303 8,355 | 3,517 742,130 725,480 16,650 
Mert Conmtral. ....cccccccs 670,051 20,252 fee 24,228 921,804 1,026,222 — 108,444 
in ccidsnweeheutewene | 402,112 295, 896° 4,894 9,354 5,513 | 723,900 | 631,620 87, 830 
TR er 367 ,759 10,322 3,583 | 2,909 14,788 547, 160 569,744 —30,125 
Piedmont jv0dsWecenee 482,876 8,817 3,808 | 5,585 1,119 744,205 716,925 25, 906 
Pw huatts cd wenabenet 219,208 7,834 | 2,775 3,056 | 378 360, 280 406, 302 — 47,783 
0 | 274,804 9,634 2,988 11,056 | 4,767 522,449 533, 507 —1,009 
st accaccetenaan | 230,999 4,176 1,996 3,191 1,638 391,061 407 , 609 — 16,548 
HAWAIIAN 
PE, cectccescueseee 400,211 B94) | cccvcccecs 56,934 13,672 481,967 | 472,935 1,351 
WP sccccsaceceks 184,335 GOO t qesvce .ec 5,304 6,155 225,098 201, 009 24,089 
CARGO LINES | 
AAXICO 0200 qagenhinee® 4 Sowa : 2,011 3,792 40,842 486, 450 564,134 486,983 77,152 
Aerovias Sud Americana... .. : ai anh 157,813 22,020 182,993 180, 577 2,416 
Flying Tiger iene vugaee se 11,774 906,8461 .... “ 1,771,634 2,676, 486 2,503,685 131,215 
Si i<.00>+toanateneen a0thie - 4,945 i NEES tore ieee 433 , 696 801,951 989,608 — 187, 657 
Seaboard & Western.......) ...... ; Sec eSEOUE Sbenwecoed . eeenee 5,211,307 7,069,984 —1,858, 676 
Slick... oT er TTiCii To © id-awka bathe os ow § aea¥eneces 358,109 527,752 698,199 — 207 , 320 
HELICOPTER LINES | 
Chicago Helicopter......... 41,917 100, B1FF) onccce ce Eh ede ocen | Beeuendeae 145,015 157, 697 — 12,682 
Los Angeles Airways...... 14,770 11,871 5,733 cena , 598 108,935 104, 506 4,122 
New York Airways........ 47,258 4,268 1,534 Re Sacde ve 195,202 228,015 —35,014 
ALASKA | 
Alaska Airlines............ 122,549 45,902 868 | 38,749 74,483 460,094 464,579 — 13,795 
Alaska Coastal............ 54,83 PIED accévisess | 8,817 2,355 110,359 118,552 — 10, 362 
Cordova* pe Nye A | Pee: i eee i Saesuasens ae a ; ae v ceen 
Ellis Peretrtrrere rte ‘eritsvess F patutase h 6Seweuaees | eewe .es% 69, 804 83,347 — 13,884 
Northern Consolidated..... 46,655 Be TE) Wiese cunwee | 24,744 7,713 171, 837 197,176 — 25,339 
Pacific Northern. ... : 369, 936 DAS Béibnecenee 63,303 3,949 738,843 765,116 — 41,828 
Reeve Aleutian ail 76,135 Bee | oesvescces 23,731 44,510 170,777 128,054 40,659 
Wien Alaska 56,403 Ghee T cclddub sees 20,075 64,846 295,753 271, 562 24,191 
* Not available. { Western strike 2/21/58 to 6/1/58. { Uraba Medelin & Central Airways. § Property figure. ® Includes Federal Subsidy. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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Electra 


The Lockheed high-priority prop-jet transport for 
SPECIAL AIR MISSIONS 


Meeting the exacting requirements of ELECTRA offers unequalled safety, 
the U.S. Air Force and the Military comfort, jet-age prestige and perform- 
Air Transport Service, the Lockheed ance for this most vital service. 


SUMMARY OF SAFETY AND OPERATIONAL FEATURES: 


HIGH PERFORMANCE: LARGE FUEL CAPACITY FAIL-SAFE STRUCTURAL 
DESIGN: 


EXCELLENT VISIBilitTy: 
IMMEDIATE POWER RESPONSE 


RAPID DESCENT: 


COMFORT: 


POSITIVE REVERSE THRUST 
PROPELLERS: 





LOCKHEED means leadership 


Lockheed Aircraft Corporation CALIFORNIA DIVISION, Burbank and Palmdale, California 











ALLOY STEEL WELDMENTS meet high strength, precision requirements in USAF 
bombers. The weldment technique, developed by Rohr Aircraft Corporation, Chula 
Vista, California, is currently being used in the manufacture of flap tracks for an 

Air Force Bomber program. The material used is AMS 6428 Alloy Steel, a type 4. 
supplied by Republic. This fine steel provides a minimum tensile strength of 180,000 
psi in the heat treated condition. Uniform response to heat treatment assures excep- 
tionally good deep hardening choracteristics — plus hord-wear-resistant surfaces. 


Specify Republic Alloy Steel for your parts that must be tough, strong, dependable. hp pe Soe 
Our metallurgists will help you. Send coupon for facts. r aaa alt 
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Miicial U.S. News tu 
TITANIUM FOR WEIGHT REDUCTION in the Navy's Vonguard 
Because of its weight saving and high strength factors, titanium 
is currently being used for many opplications in both missiles 


and aircraft. In missiles and rockets it has almost unlimited appli 


REPUBLIC DEVELOPS NEW POWDER for structural, electrical, and electronic port cations. Titanium's extremely high corrosion-resistance makes it 
applications. Type MS is a soft, higher purity powder with excellent carbon compat- ottractive for tanks to hold acids used in combination with 
ibility. It can be used for comparable strength structural parts at lower cost than missile fuels. Nitric acid, for example, has negligible effect on 
obtainable with copper. It is also ideally suited for use in fabricating pole pieces, titanium. It is practically immune to salt water and sea air cor 
permanent magnets, cores, armatures, etc. MS Powder can be used to fabricate rosion. Republic produces titanium in all commercial forms. Re 
larger parts on normal pressing equipment. Mail coupon for complete details on public metallurgists will help you apply titanium to best ad- 
physical properties, chemical composition, test evaluations, vantage. Send coupon for more facts. 


co--ooeree ee - - - - - E- S e e --- 
REPUBLIC STEEL CORPORATION 
DEPT. AW-6127 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Have a metallurgist call 
lid Wideat Kang 
W Kange 


0 Stainless Steel 02 Alloy Steel [) Titanium 


Send more information on: 
0 Stainless Steel [) Alloy Steel 
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Problem-Solving Products from Republic 
Increase Strength, Withstand High Temperatures, 
Fight Corrosion, Provide Production Economies 





Stainless steel nacelles for Lockheed’s P2V patrol bombers are built and assembled at 
Solar Aircraft Company. Republic ENDURO Stainless Steel, Types 301 and 302, provide 
odded strength and corrosion-resistance for these important aircraft components. 
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REPUBLIC ENDURO® STAINLESS STEEL HELPS 
SOLVE strength, heat, and corrosion problems in 
engine nacelles for the Navy’s P2V patrol bombers. 

Complete nacelles are built by Solar Aircraft Com- 
pany, San Diego, California, pioneers in stainless steel 
airframe construction. To date, Solar has manufactured 
more than 1000 nacelles for Lockheed’s P2V program 
using A.I.S.I. Types 301 and 302 Stainless Steel. 

The stainless steel construction of these airframe 
units offers a number of advantages including greater 
strength, ability to withstand high temperatures, less 
maintenance for protection against corrosion and 
more economical production processes. 

Republic ENDURO Stainless Steels, Types 301 and 
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302, provide needed strength, yet permit the use of 
lighter gages to save weight. They are highly resistant 
to atmospheric corrosion, erosion, and oxidation at 
high temperatures. They are readily formed into de- 
sired shapes by the usual commercial methods. 

Like Solar, Republic is also a stainless steel pioneer. 
Republic metallurgists and engineers pioneered the 
development of these high strength-to-weight, heat- 
resistant, and corrosion-resistant metals. To help you 
use them to best advantage, Republic offers you the 
services of its famed 3-Dimension Metallurgical teams 
—field, mill, and laboratory metallurgists. The coupon 
is your invitation to use this confidential and obliga- 
tion-free service. 
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SPACE TECHNOLOGY 





Military Studies Rocket Test Chamber 


By Michael Yaffee 
Cambridge, Mass.—National Re- 


search Corp. has completed a major de 
sign study on a 200-ft. long, high alti 
tude, rocket engine test chamber and 
has incorporated the results in a formal 
proposal, which now is being evaluated 
by a major military missile agency. 

Unlike present static space chambers, 
the National Research unit will be 
pumped down during firings to main 
tam vacuum and “hold altitude,” 
thereby enabling scientists to study en- 
gine operation and combustion under 
circumstances more closely akin to ac 
tual operating conditions. Currently, 
space chambers maintain vacuum only 
until the moment of firing when the 
rocket releases its combustion products 
gases, raising the pressure and lowering 
the simulated altitude. 


Areas of Interest 


With the new facility, which will 
reach a pre-firing vacuum of 10° mm. of 
mercury, propulsion researchers will be 
able to run a number of experiments, 
the results of which now can only be 
guessed. Among the many areas of in- 
terest are the following: 
¢ Better understanding of high altitude 
ignition. The failure of second and 
third stages to ignite at the proper time 
or at all has been the downfall of many 
multi-staged vehicles. Explorer II gave 
a recent and dramatic demonstration of 
ignition failure when it missed going 
into orbit. This already is a top priority 
research program 
e Optimum propellants and propulsion 
methods. The best propulsion system 
for the first stage could be far from the 
most efficient for the third stage. Later 
on, when ion engines and similar svs 
tems reach the test phase, their ex- 
tremely low thrust probably will prove 
almost impossible to measure accuratel\ 
in any test unit except a high vacuum 
chamber. Even with conventional chem- 
ical rockets there is no wavy of really 
knowing whether or not a new engine 
will operate at high altitude without 
cither firing it (and trusting to tele- 
metering to report what happens) or 
testing it in a high vacuum unit. 

e Improved nozzle designs. There is a 
limit to what engineers can do with 
theory, for example, in determining the 
best angle for the diffuser section of a 
high altitude rocket nozzle or in under- 
standing the aerodynamics of the boun- 
dary laver inside the diffuser section. 

e More knowledge of high altitude 
combustion and flame characteristics. 
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Burning in vacuo is different from com- 
bustion in air. In some high altitude 
flights, it is believed that some burning 
actually took place outside the com- 
bustion chamber, wasting energy and 
propellant. 

There also are problems in flame 
stabilization. When the flame shoots 
out the nozzle—with little or no air pres 
sure to confine it to the familiar, long, 
cigar-like jet—it may spread out and en 
gulf the entire tail, burning away con 
trol surfaces and causing radiation 
problems. Conventional combustion 
chamber shapes are already in process of 
changing, but it will take repeated test- 


ing in a dynamic, high vacuum unit to 
tell the scientists precisely the best 
design 

Chere are, of course, many high alti 
tude problems whose solutions will re 
quire equipment significantly more 
sophisticated than that proposed, as 
well as many “solutions” which will 
have to be “resolved” for higher alti 
tudes at higher vacuums 

According to Litton Industries’ Sieg 
fried Hansen, most space is occupied by 
a high vacuum, ranging from about 
10 mm. Hg in interplanetary spac« 
near the earth, to 10 mm. Hg in inter- 
galactic space. But the difference be- 





HIGH ALTITUDE, rocket engine test facilit 


administration and control rooms (front). C 


pumps required. Roof stacks are nitrogen ve 


y will have liquid nitrogen plant (left) and 
utaway gives some idea of large number of 
nts. 
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APPROXIMATE configuration of high altitude test chamber is shown in schematic. Note 


small size of rocket engine compared to over- 


it is important that walls don’t interfere with 


all chamber dimensions. For reliable results, 
jet exhaust. 
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A few of the modules now available 


automatic weapons testing systems come 


off the shelf +... AMF! 


It’s called MATE — Modular Automatic Testing 
Equipment—for go no-go readout, the first signifi- 
cant step in eliminating obsolescence in automatic 
testing systems. 

After extensive surveys, AMF found all auto- 
matic systems, regardless of type or complexity, 
can be reduced to the same, basic, packageable 
components. 

Wide range available. AMF has already de- 
signed and produced 19 of these modules—each one 
a self-sufficient package with a distinct respon- 
sibility. Available to you on an “off-the-shelf” basis 
now are programming and control modules, signal 
translator modules, comparator-evaluator modules 
and display devices. 


inf we Government Products Group 


1101 North Royal Street, Alexandria, Va. 


Universally adaptable. These modules can be 
put together to implement any automatic testing 
program. Or any of them can be integrated with 
existing equipment of other manufacture. 


Obsolescence eliminated. After serving their 
purpose for the system under test, MATE mod- 
ules can be reintegrated into other systems requir- 
ing the same functions. The result: complete 
flexibility in the most complex systems; low-cost 
components available on a short delivery basis, 
pre-designed to accomplish many different tasks; 
modules that retain their usefulness and validity 
after the weapons system is modified. The result- 
ing economies to prime contractors and the mili- 
tary are enormous. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Your inquiries invited—Write Associated Mis- 
siles Products Co. (a division of AMF), 2709 
North Garey Avenue, Pomona, Calif.; or to 
AMF, Government Products Office, Washing- 
ton, D.C. or Dayton, Ohio; or Los Angeles, Calif. 
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Rocket Hygrometer 


Humidity in the upper atmosphere will be 
measured by novel hygrometer installed in 
nose of Nike-Cajun high altitude 
rocket for IGY 


lead sulphide photocell to measure intensity 


carrier 
program. Hvygrometer uses 
of sunlight which is inversely proportional 
to amount of water vapor in the atmosphere 
Optical 
stabilized with re 


between instrument and the sun 
system is automatically 
spect to sun, regardless of rocket’s pitch, 


yaw or spinning motion 
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@ Stainiess Stee! and Special 
Alloy Tubing .O50 to .625 0O.D. 
with Tolerances as close as .OO1 
when the applications require it. 


LARGER SIZES PRODUCED ON STRICT CUSTOM BASIS 


TUBE METHODS INC. 


« ENGINEERS «© MANUFACTURERS 





We have more 
GSE* experience 
than anyone 


»s.and now we can put it to work for you 


*Ground Support Equipment— 
mainstay of modern weapon systems 





Astrong statement? Yes. But we can back it up. 

We were the first company to have complete 
responsibility for a major supersonic missile 
weapon system. The Navaho—America’s pioneer 
long-range missile— produced such a wealth of 
technological data that the entire missile pro- 
gram now draws on it. 

Ground support equipment for the Navaho 
and the X-10 developed a new concept for check- 
out trailers, engine run-up dollies, instrumenta- 
tion checkout consoles, hydraulic servicing 
units, ground power units, jet engine starters, 
ground cooling carts, ground hydraulic power 
supplies, ground pressurization equipment, 
ground fire-fighting equipment, access and sup- 
port stands, air transportation dollies, and a 
wide range of other test and launching equipment. 

This was done through the ability to integrate 
numerous single elements into complete, smooth- 
running ground support systems. 

Specialized engineering and production skill 
and facilities in this new field are available to do 
an outstanding job for you, quickly and eco- 
nomically—on individual items or complete, 
coordinated ground support systems—either 
military or commercial. 

Interested? Write or call Manager, Special 
Products, Missile Division, North American 
Aviation, 12214 Lakewood Blvd., Downey, Calif. 


MISSILE DIVISION 


A North American Aviation, Inc. 
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Research savs only that thev can move 
more gases faster. Roughly, this is how 
the proposed facility will work 

The rocket engine will be placed 
in the test chamber, which will be 
closed and evacuated with conventional 
mechanical and diffusion high vacuum 
pumps. Hot air will be circulated 
through the chamber jacket during this 
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Synchros...another Kearfott capability 


a 


accuracy...reliability 


re, Th 


~ 


SIZE 8 


SYNCHROS FOR EVERY APPLICATION 


Kearfott offers the widest range of synchros in the industry. 
Ruggedly constructed of corrosion-resistant materials, they give 
unequalled performance under every environmental condition 
For best characteristics and reliability, specify Kearfott for all 
your synchro requirements. Here are a few typical models: 


Size 8: .750” x 1.240". 1.75 oz. —S4C to +125¢ 
Available as transmitter, control transformer, resolver, and 
differential. Max. error from EZ: 10, 7 and 5 minutes 


Size 11 Standard: 1.062°x1.766". 4 oz. 54C to +125C 

Available as transmitter, control transformer, repeater, resolver 
and differential for 26v and 115v applications. Max. error from EZ 
10,7 and 5 minutes standard, 3 minutes in 4-wire configurations. 


Size 11 MIL Type: Dimensions and applications same as above 
Meets Bu. Ord. configurations: max. error from EZ: 7 minutes. 


Size 15 Precision Resolver (R587): 

With compensating network and transistorized booster 
amplifier, provides 1:1 transformation ratio, 0° phase shift. 
Max. error from EZ: 5 minutes. 


Size 25 Ultra-Precise: 2.478" x 3.187". 450z 
Available as transmitter, differential, and control transformer. 
Max. error from EZ: 20 seconds arc. 

Engineers: Kearfolt offers challenging opportunities 

in advanced component and system developments 
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earfott 


ZANBWAINOS 


COR PORATIO 


KEARFOTT COMPANY, INC., Little Falls, N. J. 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
SALES AND ENGINEERING OFFICES: 1376 MAIN AVE... CLIFTON, N.J 
MICWEST OFFICE: 23 W. CALENDAR AVE... LA GRANGE, ILLt 
SOUTH CENTRAL OFFICE 621! DENTON ORIVE. DALLAS, TEXAS 
WEST COAST OFFICE: 253 N. VINEDO AVENUE, PASADENA, CALIF 











Actual Size 


integrating gyro). With a maximum drift rate of only one-half 


degree per hour or less and a random drift uncertainty of .05°/hr.—even after 


Does the job of gyros 12 times 


heavier—new 8-oz. Honeywell MIG (miniature 








subjection to severe environments—the MIG’s performance equals that of 


hermetic integrating gyros many times its size and weight. 





Specifications 


W eight—0.55 |b. 

Size—1.83 in. diameter by 2.768 in. 
long 

Applications—Platform gyro for in- 
strumentation in compact space. 
All-attitude reference and inertial 
applications. 


Drift Rate — One-half degree/hour 
or less under all conditions, 


Anisoelastic Coefficient— 
.02°/hr./g*rms. 


Power Requirements — 26-volt, 3- 
phase, 400-cycle spin motor supply 
and 115-volt a.c. or d.c. heater 
supply. 

Running Power—2.5 watts spin 
motor, 25 watts heater. 

Angular Momentum—100,000 gm- 
cm2/sec. 

For further information write: 
Honeywell Aero Division, Dept. 
AW-8-11, 2600 Ridgway Road, Min- 
neapolis 13, Minnesota. 


Honeywell 





Photo shows MIG Gyro with 
companion unit, GG56 Pendu- 
lous Accelerometer (left). 
GG56 has threshold of 1x10-5g. 
and linearity of better than 0.1% 
up to = 10 g. 
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MAKES ANY PLANE 
A TANKER 


An Aeroproducts full-feathering four- 
bladed turbine provides all the power 
needed for pumps and reels in the self- 
contained “Buddy Store” that turns 
fighters or attack bombers into aerial 
tankers in split seconds. This first success- 
ful ram air-powered tanker kit is lighter 
and more streamlined—needs no plumb- 
ing or power from the tanker plane. 


Bla SRA ete 


Liffle fhings fhaf mean a 
lot to Jet-Age Progress 


BEATS THE ICE BARRIER 


New Aeroproducts ICEFOIL is specially designed for 
installation in gas turbine intake duct—activates de- 
icing systems at speeds from 50 to 500 knots—meets 
requirements of MIL-D-8181 plus 2000 cps @ 15G 
Vibration Test plus 1450 ft.-lb. Ice-ball Impact 

Test. In extensive wind tunnel tests, the 

ice/de-ice cycle time varied only 3%. 














Proved in severe tests from ambient to 1000°F, the new Aeroproducts 
high-temperatures linear hydraulic actuator makes dependable 
COOL PERFORMER operation of thrust spoilers and thrust reversers possible. Now being 
supplied to Marquardt Aircraft Company for incorporation in a com- 

FOR HOT JOBS plete reverser system, its patented fluid flow and seal system removes 
heat rapidly and continuously—provides positive seal—assures smooth, 
dependable operation. Patented synchronization system permits 
multipoint installation. If required, a patented self-locking feature 
automatically holds reverser or spoiler in fixed position if power fails. 


















The four examples shown here — each tops in its field — are only a part of the 
Aeroproducts story. Aeroproducts proved design ingenuity and production 
know-how are now speeding the solution to many “sticky” airborne accessory 
problems on commercial and military aircraft and on missiles and rockets. 
Aeroproducts engineers are ready today to consult on your projects — classified 
or unclassified. Write: 


“arexx... feroproducts 


ALLISON DIVISION OF GENERAL MOTORS, DAYTON, OHIO 








AIRCRAFT 
POWER 








HEAVYWEIGHT POWER FROM 
A LIGHTWEIGHT PACKAGE 


This air-driven generator weighs only 22 pounds—delivers 1.7 
KVA for the Navy’s A4D carrier-based bomber, is scheduled 
for later versions of the A3D. It has the highest power-to- 
weight ratio of any unit of its type—uses a simple blade pitch- 
changing mechanism to get up to speed in less than 1/10th 
second. 














Reduce weight and cost 25% below conventional design 


\ reduction in actuator cost and weight 
up to 25 per cent, with similar mainte- 
nance savings, has been achieved through 
the advance design of AiResearch electro- 
mechanical Limit Switchless Actuators for 
aircraft and missiles. 

Elimination of limit switches in power 
actuators is a result of AiResearch devel- 
opment of superior high temperature 
motors and resilient non-jamming positive 
stops 

Limit switches are eliminated by two 
methods: 1) use of continuous stall high 
temperature motors, 2) use 


Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 


ol high temperature motors with thermal 
protectors which permit maximum on time 
in the duty cycle 

Additional advantages of AiResearch 
Limit Switchless Actuators: they are 
smaller, less complex and the possibility 
of limit switch failure is eliminated. 

Development of Limit Switchless Actu- 
ators reflects AiResearch experience in 
producing more than a million rotary and 
linear units. Current production includes 
several hundred actuator types, many with 
high temperature applications. 

Your inquiries are invited. 








A Seat Actuator, CONVAIR B-58 

B Seat Actuator, LOCKHEED F-104 

C Rotor Blade Trim Actuator 

© Elevator Actuator, TEMCO XKDT-1 
Target 

& 2-Motor Trim Actuator, REPUBLI 
F.105 

F General Purpose Linear Actuator 


G Dual Purpose Feel Trim Actuator, 
AVRO CF-105 


Hi Rudder Trim, AVRO CF-105 


8 Duct Shutter Actuator, LOCKHEED 
ELECTRA 





ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING, OFFICES IN MAJOR CITIES 


AiResearch Manufacturing Divisions 


. Los Angeles 45, California « Phoenix, Arizona 








Ground Testing May Ease Space Problems 


By Richard Sweeney 


Los Angeles—Human factors prob- 
lems of man in space are not all dis- 
covered by engineers and scientists as 
they advance in space technology, some 
come from such mundane sources as 
letters from people interested in space 
technolog 

In relating this incident of how a 

oblem was brought to the attention 

f medical investigators, Dr. Marvin 
Whitlock of Convair told a session of 
the National Summer Meeting of the 
Institute of Aeronautical Sciences here 
hat the problem raised by the letter 
vriter wa he relationship of the 

rth’s tromagnetic field to the 
functions of the human body, a cir- 

mstance taken for granted which may 
equire quite a bit of physiological and 
psychological adjustment on the part 
tf space crews 
Many problems of humans in space 
main unsolved and new problems 
re constantly being discovered, Dr 
Whitlock said, adding that ground 
testing can materially aid in solving 
known problems and discovering new 


nes 


Space Voyage Problems 


Dr. Whitlock’s paper dealt with data 
n man’s metabolism and the prob 
lems which may arise from it on long 
term space vovages, such as growth 
f hair, fingernails, skin desquamation, 
lifferentials in intake and output of 
the human system; and ground testing 
for manned space flight. 

Sealed cabin required to support man 
bove 70,000 ft. was termed by Dr 
Whitlock as a Life Support System 
LSS) and that the only alternative is 
tored gas-controlled leakage system 
uch as is used in today’s airplanes 
Only true sealed cabin, Whitlock savs, 
is that at USAF’s School of Aviation 
Medicine, and Convair’s Astronautics 
Division wishes to proceed to a light 
veight, compact, flight worthy article 

Convair feels, he indicated, the man 
nd his entire Life Support System 
should pass through the combined 
tresses of flight while on the ground, 

part of flight worthiness evaluation. 
He added that a proper omni-environ- 
mental test facility can simulate all 
but two features of space flight— 
weightlessness and ionizing radiation. 

Facilities would include the USAF- 
owned centrifuge at Convair’s Astro- 
nautics plant, and a space chamber 
beside the centrifuge. These would 
simulate launch and re-entry and orbit 
or free space flight except for the 
weightlessness and ionizing radiation. 

Stresses encountered by sealed cabin, 


ACCELERATION of 100Gs can be reached on USAF-owned centrifuge at Convair Astro 
nautics Div., San Diego, Calif. Equipment pod (foreground) can carry ton of materials 


CENTRIFUGE cabin mounted on three axes free gimbals (above), vibrator, tape recording 
heating elements, vacuum lines and pumps could simulate stresses encountered by man 


during launch and re-entry. Vertical projection (below) is of Convair's proposed space 
chamber containing one-man vehicle. 


BLACK WALLS 
WITH STARS 
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New Blaw-Knox 85’ Diameter Tracking Antenna 


This newest Blaw-Knox 85’ Diameter Tracking Antenna 
will be part of a telemetering operation connected with 
missile and satellite development. 

Its design is fully determinate. All structural members 
of the assembly are analyzed for stress and deflection 
before fabrication. Coupled with shop fabrication and 
field erection to rigidly accurate tolerances, it is capable 
of the highest gain, with a minimum of distortions 
or aberrations. 

The entire drive system embodies such critical design 
requirements as infinitely variable movement with negli- 
gible creep or overrun for tracking. The slewing drives 
are capable of the extremely rapid acceleration and 
deceleration necessary to focus on supersonic targets. 

Pioneering like this is the latest step in a long series 
of Blaw-Knox developments. Such milestones as the 
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Guyed Vertical Radiator design in AM radio, the first 
radar antenna used to bounce signals off the moon, and 
the Tropospheric Scatter Antenna for over-the-horizon 
television have marked Blaw-Knox as a world leader in 
advanced design, fabrication and erection techniques. 
Blaw-Knox welcomes the opportunity to translate 
your most advanced concepts into highly reliable 
operating equipment. Contact the Antenna Group. 


Antennas-— Rotating, Radio Telescopes, Radar 


Tropospheric and Ionospheric Scatter. 


| BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Pittsburgh 38, Pennsylvania 


BLAW-KNOX,> 





man and subsystems would include, 
during launch and _ re-entry—accelera- 
tion, oscillation, spinning or tumbling, 
vibration, noise, heat and hypobaria; 
these would be simulated with cen- 
trifuge, cabin on three free axes gimbals, 


vibrator under the seat. tape record- 


ing, heating elements in cabin walls 
ind vacuum lines and pumps 
Orbit of free Space stresses except 
the weightlessness and ionizing radia 
tion, would include heat, cold, rota- 
tion, hypobaria, darkness, confinement 
and low sensory inputs, infinite heat 
sink, solar radiation—which could be 
simulated bv an artificial “sun” and ait 
onditioner—turntable, vacuum pump 
ind lines, opaque, insulated and re 
frigerated blackened walls. Some sepa- 
te simulation of weightlessness may 
be obtained by water submersion as has 
been done in tests already 
Equipments required to simulate the 
cnvironmental conditions could be in- 
stalled in and around the small sealed 
chamber, at particular locations on the 
ll of the centrifuge where they 
would accurately reproduce the de 
sired effects such as “sun.” Locating 
the “space chamber’ nearby would 
<rmit swift transition of the sealed 
bin to the space chamber without 
interruption of testing except to con 
ect and disconnect plugs and lines, 
leaving subject still in sealed cabin 
\s principles for and utility of 
ground testing, Dr. Whitlock | said 
\stronautics has evolved the following 
e Precedes and augments flight testing, 
ith safetv and economy. 
eIncludes combined environmental 
tresses to be encountered. 
e Tests the integrated system. 
e Long term utility of facilities is en 
hanced by modulation of equipments 
ind use in selection and training of 
pace Crews 
Five principles evolved for flight 
testing, Dr. Whitlock declared are 
e Instrumented and animal flights pre- 
ede man 
e Man is essentially out of the control 
loop in first flights 
e Thorough prior ground testing. 
e Augmentation by flight testing. 
e Probing the unknown in increments. 


Sperry Manufactures 
Jupiter Guidance 

Inertial guidance for Army’s Jupiter 
intermediate range ballistic missile is 
being produced by Sperry Gyroscope as 
well as by its sister Sperry Rand Divi- 
sion, Ford Instrument. Sperry Gyro, 
which is producing about one-third of 
the units, reports that after five months 
under contract it is “ahead of sched- 
ule.” has delivered 80% of its initial 
commitment, has remaining 20% in 
test 
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TEST Bomare is launched at left. Bocing map at right shows proposal for Bomarc bases near principal cities in European area. 


Nations as Area Defense Weapon System 


over the entire flight path required to 
make the missile highly maneuverable 
on a combination of lift and thrust. 

So Bomarc evolved as a miniature 
airplane, launched by a rocket engine 
and powered in cruise flight by a pair 
of ramjets. Like an airplane, it banks 
in turning flight, instead of skidding 
as do most maneuvering supersonic 
missiles. 

Currently there are two different 
Bomarcs under active development: 
e Bomarc IM-99A, the first production 
missile, with an operational radius of 
200 mi. The launcher is an Aerojet- 


General liquid propellant rocket and 
the sustainer is a pair of Marquardt 


RJ43-MA-3 ramjets. Design speed is 
about Mach 2.5 at a cruise altitude 
about 60,000 ft. 
e Super Bomarc IM-99B is an advanced 
version with an operational radius of 
better than 400 mi. Launcher is a 
Thiokol solid-propellant rocket and the 
sustainer is a pair of improved Mar- 
quardt RJ+3-MA-7 ramjets similar to 
those of IM-99A. Design speed has 
been estimated at close to Mach 4 at 
altitudes around 100,000 ft. 

Both missiles would be almost iden- 
tical in external appearance and their 
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ground environment and support equip- 
ment would be almost completely com- 
mon to both. Super Bomarcs could 
therefore be delivered to Bomarc bases 
and with a minimum effort effective 
coverage of a base would be quadrupled 
in area. 


Research Program 


Boeing also has a major missile re- 
search program under way in an anti- 
missile application, but this is not to be 
confused with a stretched Bomare or 
as an extension of Bomarc techniques. 
Complexity of the problem and tech- 
nological advances in the next few years 
will dictate a completely different ap- 
proach. 

Boeing has a solid argument behind 
its sales pitch: selection of Bomarc as 
the area-defense missile for the North 
American continent. Fourteen Bomarc 
bases have been officially announced by 
USAF, with construction beginning on 
four located on the East Coast between 
Maine and New Jersey. About $165 
million has been approved for base con- 
struction. 

As prime contractor for the entire 
missile system, including specialized 
ground environment and support equip 


ment, Boeing is responsible for over-all 
design of Bomarc defensive 
The company holds announced 
tracts for several hundred million dol 
lars for production rounds and asso- 
ciated ground support equipment 

USAF has activated the first Bomarc 
squadron cadre in 475lst Air Defense 
Missile Wing, 73rd Air Division, ‘Tyn- 
dall AFB, Fla. Officers from the wing 
are now completing 1 maintenance cn- 
gineering course at Boeing, will shortly 
transfer to firing site at Air Force Mis 
sile Test Center, Cape Canaveral. Next 
assignment will take them to an opera 
tional training base now being built on 
Santa Rosa Island in the Gulf near 
Eglin AFB, Fla. Final assignment will 
be at a completed Bomarc site at one of 
the bases now under construction 

The Kev structures on a Bomarc site 
are missile shelters, one for each of 24 
rounds, and reinforced concrete build 
ings split on a vertical plane through 
building centerline. These shelters re 
ceive the missile after its final off-site 
assembly and readying and from then 
on store the bird in a state of readiness 

Each base is linked through com 
munications network to weapon control 
center. There multiple display panels 


scheme 
con 
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MAP shows where 14 Boeing Bomare area defense missile weapon system sites are located in 12 states in the United States. 





Boeing Proposes Bomarc Missile to NATO 


By David A. Anderton 


Geneva—Boeing Airplane Co. is mak- 
ing a strong bid to sell its Bomarc 
area-defense weapon system to Euro- 
pean countries within the NATO 
framework. 

Military teams from France, Ger- 
many and Sweden have already been 
briefed completely on the missile at 
Boeing's pilotless aircraft division in 
Seattle. Unclassified presentations of 
system capabilities are being made at 
various levels of the NATO structure. 

Company is specifically selling its 
improved Bomarc IM-99B or Super 
Bomarc, designed to strike targets at 
least 400 mi. from its base. Current 
production Bomarcs were designed for a 
200-mi. operational radius. 

Boeing's 15 Super Bomarc batteries 
located behind the curving NATO 
perimeter could provide area defense 
for the entire sweep of countries from 
Norway to Italy and from West Ger- 
many to Portugal. Such a system would 
be tied in to an early warning net now 
being built and use the Westinghouse 
AN/GPA-35 weapons control. Bomarcs 
entering service with USAF’s Air De- 
fense Command will be linked into 
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the SAGE ground environment system. 
Company concentrates on selling 
Bomarc as the most defense for the 
least money. Boeing points out that 
it does not eliminate the need for point 
defense missile systems such as the 
Nike Ajax units now being built in 
Germany, Belgium and the Nether- 
lands. But Boeing emphasizes that in- 
dividual Bomare rounds cost a fraction 
of the money needed for a Century- 
series fighter, that site and personnel 
requirements are at a minimum. 


Bomarc’s Advantages 


Four major advantages are claimed 
for the supersonic ramjet-powered 
Bomarc: 

e Maximum firepower, which means 
that any number of rounds up to an 
entire squadron of 24 Bomarcs can be 
launched against mass attack. Firings 
can be sequenced or in salvo, singly 
or in groups. As an extreme case, all 
15 batteries could salvo their entire 
complement and get 360 missiles in the 
air at once. 

e High traffic capacity, which Boeing 
Says is unique among current defensive 
missiles. Westinghouse weapon control 
system is planned to handle multiple 


intercepts simultaneously. Ground com- 
uters can work parallel intercept prob- 
mee feed data to a number of airborne 
missiles either by frequency-division or 
time-division data link. 

e Lethality, which is provided by the 
nuclear capability of the missile. Bo- 
mares can carry either conventional 
high explosive or nuclear warheads de- 
pending on expected threat. 

e Flexibility, which provides opera 
tional capability including single iso- 
lated intercepts of enemy intruders or 
reconnaissance flights, multiple and 
separate intercepts against either dis- 
persed raid or raids from several head- 
ings, and multiple kills resulting from 
single nuclear detonation in the middle 
of a massed enemy raid. 

Basic concept of Bomarc led to the 
selection of its unusual layout with a 
composite powerplant of rocket booster 
and ramjet sustainers. Original require- 
ments were for a long-range intercep- 
tion missile, which dictated two things: 
economical supersonic cruise and ability 
to maneuver at supersonic speeds with- 
out an appreciable velocity energy loss. 
Ramjet powerplants could provide the 
cruise performance needed and at the 
same time, supply continuous thrust 
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of Bomare weapon system. But the Air 
Force has said that one Bomarc round 
intercepted a target drone in a head-on 
collision, an angle where there is gener- 
ally the least reflected radar energy. 

Most of the layout of Bomarc is per- 
fectly obvious from pictures. Wi ingspan 
. chopped delta pleaforme is 18 ft. 2 

Over-all length is 47 ft. 4 in. meas- 
eit between fuselage base not in- 
cluding thrust chamber protrusion and 
theoretical nose tip just ahead of actual 
blunted surface. Maximum height is 
10 ft. 3 in. and width of horizontal tail 
surfaces is 10 ft. 6 in. 

Main body shell of Bomarc is about 
33 in. dia. and an external spine on top 
of fuselage carries plumbing and wiring 
outside the circular outlines of the fuel 
tanks. Forward ogival nose section is 
glass fiber housing for missile’s active 
homing system. 


Aerodynamic Layout 


Aerodynamic configuration of Bo- 
marc is sophisticated resulting from ex- 
tensive studies of complex shock pat- 
terns around missile and inlets to ram- 
jet engines. Manual effect of engine 
and airframe shock systems must have 
proven a tough nut for Boeing project 
aerothermodynamicists to crack but a 
glimpse at the earliest form of Bomarc 
shows they were aware of the problem 
from the start and designed the lavout 
right the first time. 

Somebody once casually suggested, 
at an evaluation of the Bomarc missile, 
that its two ramjet engines might use- 
fully be replaced by one, solving dupli- 
cation problems of lines, fittings and 
fabrication. Quick estimate of the trou- 
ble involved in reworking aerodynamics 
of the configuration alone reached tens 
of millions of dollars and killed the 
suggested revision quickly. 

Bomarc uses wingtip ailerons for roll 
control and banking turns. Surfaces are 
pivoted on a spanwise line rather than 
on usual chordwise location. Elevators 
and rudder are similar, providing Bo- 
marc with all-movable control surfaces 
of high effectiveness at supersonic 
speeds. Layout of controls was perfected 
on Project GAPA, Boeing’s first missile 
program. Outboard trailing edges of 
control surfaces are blunt. Gross weight 
of Bomarc is about 15,000 Ib. 

Bomare has built-in launching rocket 


paired Marquardt RJ43-MA-3 ramjets, 
28 in. dia. and weighing just under 
500 Ib. complete (AW Apr. 30, 1956, 
p. #8). Design speed is Mach 2.5, where 
engine produces equivalent of 50,000 
hp. Corresponding sea-level static thrust 
would be about 10,000 Ib. 

Ramjet has a 50-deg. central spike to 
force a single inclined shock focused 
on a sharp-edged cowling. Fuel for these 
units is H-octane gasoline. These en- 
gines powered experimental Bomarc 
rounds as well as current production 
run, and were also flown on the Lock- 
heed X-7 test vehicle. 

One unusual feature of ramjet power- 
plants is that they are lit off in remark- 
ably low subsonic speed and altitude 
during boost phase of flight. Thrust 
build-up follows rapidly as the bow 
shock is formed and nears the cowl lip, 
finally to impinge on it to maintain 
maximum diffuser efficiency, and there- 
fore maximum thrust. 

For the Super Bomarc with its in- 
creased range and performance, liquid- 
propellant rocket booster will be re- 
placed by solid-fuel unit manufactured 
by Thiokol Chemical Corp. The ram- 
jet engines for advanced missile will be 
basically improved Marquardt units des- 
ignated RJ43-MA-7. Recent flights 
with this engine on Lockheed X-7 test 
vehicle have produced data points at 
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FIXED PITCH METAL 
CAA approved up to 165 hp. 


FIXED PITCH WOOD 
CAA approved up te 225 hp. 


TEST CLUBS 
up to 3000 hp. 


Get all the facts... 
write for Bulletins and Price Lists. 


Lancaster, Pa. 


plus two sustaining ramjet engines for 
major portion of missile’s flight. 
In current production of IM-99A 


Dept. A, Sensenich Corp., 


Sensenich PROP SHOP ... Certified Repair Station 
for all makes fixed pitch metal or weed prepeliers 

Sensenich, Beech and Hartze!! controtiables. Mag- 
naflux, etching. anodizing and plating service 1 


rounds, booster is liquid-propellant Service Hangar on Lancaster Municipa 

q Ls Approved Propetier Repair Station 28. Uaieeened 
rocket unit made by Aerojet-General Class 1 and 2 ratings. 
Corp. Thrust chamber of booster is 


gimbal-mounted for flight-path control 
during boost phase. Fuel is mixture of 
JP-4+ and UDMH (unsymmetrical di- 
methyl hydrazine); oxidizer is RFNA 
(red fuming nitric acid). Burning time 
for boost do is on order of 45 sec. | 

Sustainer powerplants for IM-99A are | 
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give controllers in the center visual in- 
dication of the status of every individual 
missile in the area under control. Series 
of red, yellow and green lights in groups 
of 24, each group representing a com- 
plete missile flight of 24 rounds, shows 
instant status and enables battery com- 
mander to select and fire rounds ready 
to go. 





Inside shelter, each Bomarc rests in 
horizontal position on its launcher. 
When alert is sounded to activate bat- 
tery, shelter opens in response to se- 
quenced signals, splitting on vertical 
plane. Form above shelter resembles a 
ietter V. 

Ready to fire, Bomarc is elevated to 
verticle attitude. When firing switch is 





the following: 


nsible for program development. 


equipment. 


opment—metal diffusion. 


structure. 


tests. 


ment. 


layer. 

PROPULSION: 

@ Grand Central Rocket Co., 
development. 

@ Gladden Products, Glendale, Calif.: 


AVIONICS-GUIDANCE: 
guidance equipment. 


@ Radio Corp. of America, 
development. 


rotary joints. 
@ Allis-Chalmers Mfg. Co., Milwaukee: 


@ McMillan Industrial Corp., 
Plastic Film Products, Inc., 


foam support for artificial dielectric. 
© Armstrong Cork Co., Lancaster, Pa.: 


@ Era Engineering, Inc., 
indicator. 


N. Y.: Experimental printed dipoles. 


© Burns & Roe, Inc., New York City. 





Principal Nike Zeus Contractors 
Major contractors in the Army’s Nike Zeus anti-ballistic missile program include 


PRIME CONTRACTOR: Western Electric Co. Bell Telephone Laboratories is 


respo 
AIRFRAME & RELATED EQUIPMENT: 
© Douglas Aircraft Co., Santa Monica: Development of missile and associated 


© Battelle Memorial Institute, Columbus, Ohio: High temperature materials devel- 


® Acrophysics Development Corp., Santa Barbara, Calif.: Hypersonic test vehicle. 
© California Institute of Technology, Pasadena: Wind tunnel tests. 
© Corel! Aeronautical Laboratory, Buffalo: Wind tunnel tests. 
@ National Research Corp., Cambridge, Mass.: 


@ NACA, Langley Field, Va.: Four-inch Aeroder tests. 
@ Ohio State University Research Foundation, Columbus, Ohio: 


© Special Effects Mfg. Co., San Fernando, Calif.: Explosive separation devices. 
© Stanford Research Institute, Memlo Park, Calif.: High temperature resin develop- 


© University of California at Los Angeles: High temperature problems in boundary 


Mentone, 


Experimental nozzle fabrication. 
@ Thiokol Chemical Co., Huntsville, Ala.: Booster motor development. 


© Western Electric, Winston-Salem & Burlington, N. C.: Construction of ground 
Moorestown, 


@ Sperry Gyroscope Co., Great Neck, N. Y.: 
© Goodyear Aircraft Corp., Akron, Ohio: Acquisition transmitter-receiver antennas. 
@ Ryan Aeronautical Co., San Diego: Missile-borne seeker. 

© Lear, Inc., Grand Rapids, Mich.: Stable platform. 

@ Wheeler Laboratories, Inc., Great Neck, N. Y.: Antenna and feedhorn design. 

@ Microwave Development Labs, Wellesley, Mass.: Development of high power 


Target track antenna drives. 

© Continental Can Co., Inc., Chicago: Target track antenna mount. - 

© Narmco Mfg. Co., LaMesa, Calif.: Target track antenna. 

Ipswick, Mass.: Molded Insulation Products, Phila- 
delphia; Robinson Industries, Muskegon, 
Akron: Koppers Co., 


Development of artificial dielectric. 

©@ Dow Chemical Co., Midland, Mich.: Acquisition receiver antenna dielectric. 
® Microwave Radiation Co., Gardena, Calif.: Telemetry antenna. 

Santa Monica, Calif.: 


@ Firestone Tire & Rubber Co., Los Angeles: Instrument environmental tests. 
© Coors Porcelain Co., Golden, Colo.: Seeker radome development. 
® Passon Industries, Inc., Painesville, Ohio; Anco Label & Tape Co., Inc., 


@ Ambassador Plastics, Inc., Chicago: Artificial dielectric production equipment. 
GROUND FACILITIES ARCHITECT: 


High temperature alloy research for 


Wind tunnel 


Calif.: Sustainer and vectoring motor 


N. J.: Acquisition radar transmitter 


Target track transmitter development. 


Plastics Inc., Erie Pa.; 
Development of 


Mich.; Perry 
Monaco, Pa.: 


Development of material erosion 


Freeport, 








pushed by battery commander, rocket 
engine is ignited, flares from ramjet 
ignition are lit, erector arm falls away 
and Bomarc is free to rise. 

Entire procedure is completed in less 
than two minutes after alert signal, 

. While the pilots are still being 
driven to their interceptors,” as a Boe- 
ing representative said. 

Bomarc blasts off launcher in vertical 
position with liquid-propellant booster 
at full thrust and ramjet engines spew- 
ing smoke from the ignition flares. 
Within a few seconds after takeoff, the 
ramjets ignite and for the second phase 
of boost add their increasing thrust to 
constant thrust of rocket. 

Missile flight path initially is straight 
up, and then Bomarc goes into quarter- 
loop, coming out of the inverted posi- 
tion after a half-roll, headed for the 
general direction of target. Presumably 
this odd flight path prevents fuel starva 
tion of engines since fuel pumps would 
be working against high G loading in 
pushover trajectory. 

Design speed conditions for ramjets 
are Mach 2.5 and 60,000 ft. Points 
are probably held closely by missile fuel 
system because of relative sensitivity of 
ramjet engine to its design envelope. 

From this altitude, Bomarc can at- 
tack conventional aircraft about its own 
level, dive to pick up low-level intruder, 
or use kinetic energy in zoom climb 
that will carry it well above 100,000 ft. 
to meet a detectable future threat such 
as extremely high-altitude air-breathing 
missile. Super Bomarc, with speeds on 
the order of Mach 4, would have more 
than two and one-half times the kinetic 
energy of Bomarc, and would already 
be at altitude approximating 100,000 ft 
Zoom climb performance would take it 
well beyond atmosphere. 

The operational radius of Bomarc of 
about 200 mi. is sufficient to hit enemy 
bombers using air-to-surface missiles be 
fore they get to release point. Super 
Bomarcs are expected to more than dou 
ble this operational range, so that they 
can strike targets about 400 mi. distant. 
Corresponding enemy range capability 
could be that of a composite bomber 
with missile. 

Bomare intelligence starts with 
ground radar environment, and goes 
through AN/GPA-35 weapons control 
system which uses computers to tell 
missile where to head during initial 
flight phase. Continuous computation 
of predicted target path and Bomarc 
trajectory feeds additional data to mis- 
sile in middle of trajectory. 

When Bomarc is within active seek 
ing range, its own internal guidance 
system cuts in, searches and locks on 
target. From then on, missile is com- 
pletely unresponsive to signals from 
ground and homes into target. 

Accuracy of guidance is one of secrets 
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Mach 3.95 at altitudes above 100,000 
ft. This kind of performance indicates 
the substitution of a continuous com- 
pression diffuser inlet for the single in- 
clined shock type used on RJ43-MA-3 
cngines. Marquardt is working on ram 
jet engines with such an inlet. 

There is also the possibility that 
Super Bomare will have “zip” fuels for 
its ramjet engines. 

Along with development and produc 
tion of the Bomarc, Boeing has inten- 
sive parallel work in flight testing and 
training 


Flight tests of IM-99A_ Bomarc 
should be completed by now at the Air 
Force Missile Test Center. Future 


firings of production rounds now being 
delivered will be the responsibility of 
1 USAF operational training unit to be 
stationed at Santa Rosa Island. Since 
September, 1952, when the first Bomarc 
prototype vehicle lifted off its stand to 
mark the beginning of flight tests, Boe- 
ing has launched 39 complete missiles 
Last rounds in program were complete 
vith all operational equipment. Next 
phase of Bomare work at Cape Can- 
iveral will be firings of Super Bomarc 
IM-99B. Program is expected to cover 
up to +0 rounds and to take several vears 
to complete 

Guidance system flight tests began 
on converted Martin B-57 modified by 
lemco Aircraft Corp. to take the first 
17 ft. of the Bomarc nose and fuselage 
This long-nosed B-57 was used to run 
ntercepts on a Lockheed T-33 manned 
target to check operation and accuracy 
of Bomarc’s homing system 

Now being completed at Harbor 
Island near Seattle is the simulated Bo- 
marc base to be used for factory train- 
ing of Air Force technicians 
Operating for last two vears as a train- 
ng school, Harbor Island was remod- 
eled along the lines of a 
Bomarc base, including near-prototype 
shelter. Only difference is that the Har- 
bor Island shelter has a tall steeple to 
illow Bomarc to be raised to firing posi 
tion without need to open roof and ex- 
pose students and instructors to Wash- 


missile 


condensed 


ington weather 


Bomarc History 


Boeing started work on anti-aircraft 
nissiles with its GAPA—ground to ait 
pilotless aircraft—program at the end of 
the war. Project entered phase two pro 
gram in Januarv, 1946, with funding to 
over building experimental flight test 
vehicles and construct ramjet engine. 
First firings followed immediately and 
before termination of program in 1949, 
Boeing test crews had launched 112 
vehicles of all shapes and sizes. 

GAPA was canceled on a bleak day 
in 1949: the news was announced dur- 
ing a meeting in Seattle of the Bumble- 
bee Project launching panel. Decision 
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British Start Long Range Missile Tests 


esting of systems and components of British long range ballistic missile is under way at 
Hatfield, England. Missile will carry nuclear warhead, is 10 ft. in diameter and is about 


70 ft. long. Rocket motor tests will be undertaken at Spadeadam Waste 
firing trials at Woomera, Australia. De Havilland Propellers, Ltd 


Air Force 


missiles 


arose out of the feud between 
and Army over anti-aircraft 
GAPA was short-range weapon and un 
der terms of agreement hammered out 
in 1949, Army Ordnance got 
bility for such missiles 

With GAPA dead, Bocing quickl 
proposed to Air Force an adi 
weapon with increased range and com 
plex ground support system. USAI 
turn passed them along to the Univer 
sity of Michigan where an air defens« 
system called Wizard was being studied 
at the time. New project became a joint 
effort, with the name Bomarc taking its 
first two letters from Boeing and th« 
last four from Michigan 
Research Center 

Che first prototype Bomare vehick 
without its ramjet engines flew Sept. 10, 
1952. It resembled greatly the last 
vehicles in GAPA program. First ram- 
jet powered Bomarc flew successfully 
Feb. 24, 1955. 

The first production IM-99A round 


respons! 


' ] 
inced 


Aeronautical 


in, 


Cumberland 


is prime contractor 


to USAF last Dec 


vas delivered 


ind subsequent roduction round 
following in rapid buildup. Work of 
Pilotless Aircraft Division being 
located in missile production center in 
Seattle and shift will be mplete: 
January Peak nplovment of 
persons IS Cxpc t I mid-19 


Bomarc program 


Diversey Engineering 
Buys Huntsville Plant 


Diversey Engineering Ci Frank 
Park, Ill., guided missile compon 
manufacturer, has purchased the plant 
equipment and assets of the Warrior 
lool & Engineering ¢ Huntsvill 
Ala. Warrior will become the Hunt 


ville Division of Diversey Engineer 
Co. Division will be expanded into t 
new Huntsville Industrial Site Ar 
and an additional 40,000 sq. ft. h 


been purchased for the expansion 
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Holley 
engine 
controls 
selected for 








JT4 engines 
on America’s 
first jet 
airliner 


Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America’s latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 


Holley Carburetor Company, work- 


For military applications, the Holley 
main fuel control (right) is a companion 


unit to the governor and actuator. 
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ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 
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governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 
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AVIONICS 


TEST SETUP for studying amplifying properties of a non-linear capacitor semiconductor diode is at left. Special diode and enclo 
sure are being inserted from bottom. Pump frequency of 12,000 mc. enters from left while 6,000 mc. signal frequency enters at right, is 


amplified and reflected back through same waveguide. UHF traveling wave amplifier employing four special diodes is at right 


Diode Amplifier Has Low Noise Potential 


By James A. Fusca 


Murray Hill, N. J.—New type of varia- 
ble reactance amplifier which uses semi- 
mductor diodes as the active elements 
ffers advantages of extremely low noise, 
simplicity, long life and low cost. Capa 
le of operating over a broad range of 
providing relatively 
rge bandwidths, devices appear to pro- 


] 


ide signihcant improvements in appli 
ranging from commercial tele 
receivers to microwave radars 
characteristics of the am 
plifier can be gained at room tempera- 
ture. No refrigeration or magnetic 
fields are necessary. Device is under de 
elopment at the Bell Telephone Lab 
oratories. 

As with other types of variable r 
ictance amplifiers, applied voltage is 
derived from a high frequency pump 
signal. With this technique, the pump 
signal voltage is applied to a variable 
reactance diode (varactor diode) causing 
t to function as a time-varying capaci 
tance and supplying the energy to pro- 
duce amplification. 


frequencies and 


tions 
1s10n 


Low noise 


Low Noise Amplifiers 


Because the device operates on the 
principle of varying one parameter of 
1 circuit, it falls in the category of “‘para- 
metric amplifiers” along with ferromag- 
netic amplifiers which depend upon 
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varying inductance. A separate but con 
fusingly similar named category is “para 
magnetic form of 
maser. 

Comparison of amplifier 
tics obtained thus far in the develop 
ment phase with present devices for 
low noise amplifications indicate the po 
tential usefulness of the Bell technique 
At 500 mc. a 4/6B special triode will 
provide about 
width of 7 mc 
db. At this frequency the semiconc 
tor amplifier provides 10 db. gain with 
a bandwidth of 100 mc. and a 
figure of 3.5 db 

At 5.000 mec 
tubes will provide about 20 db. gain 
with a bandwidth of and a 
noise figure of 4.0 db. while the semi 
conductor amplifier will provide 12 db 
gain with a bandwidth of 8 mc 
noise figure of 5.5 db. for single side 
band amplification, 2.5 db. for doublk 
sideband. 

\ related type of parametric ampli 
fier has been announced by Radio Corp 
of America (AW July 14, p. 83) which 
employs a germanium diode and a pump 
signal but differs in that the pump sig 
nal is at a lower frequency than the 
signal to be amplified; Bell device uses 
a higher frequency pump signal 

Amplifier consists of the silicon diod 
mounted in a waveguide or coaxial ca\ 


amplifiers,” one 


characteris 


23 db. gain with a band 


and a noise figure of 3.5 


uc 
nose 
the best traveling wave 


500 mc 


and a 








itv and is a so e for the pump signal 
Incoming signal is inserted into th 
cavity and removed through a circulat 
vhich isolat nput from output 
the cavit th ignal 1S im f 
thre ugh mixing vith the pump sign 
both signals are impressed on th 
linear capacitive reactance of the 
Capacity Effect 

Although th ipacit it 

pres¢ nf mn | ser onda 
diode Bell scientists ha levelope 
special diffused silicon diode t 
mize the effect. Because series resist 
is a potential ource of noise, thes 
odes minimize 1 tance thro 
graded diffusion t hnique Act 
meter is only about 102 in 


When the two signals are imp 


on the diode, a wide spectrum of 


lation product produced. ‘The tw 
lowest sidebands appear at the 
difference frequencies of the signa 


only these sidebands are of signif 
Che amount of gain obtainabl 


ited only by the properties of tl 
uit and obeys a constant gain-ba 
width product relation. Gain t 
type of devic in be consk 
negative resistance cftect 


\ single diode can be used to pr 
umplification at ar 
fiom the high 1 


Noise performance of this type of 


desired freq 


ICTOWAVE gion t 
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SEE US AT WESCONI! 
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CLIFTON PRECISION can give you what you want 
LL COMPUTING 
a RESOLVERS 
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ACCURACY 


Without any compensation or balancing, 60% of a recent 
production run of our precision computing resolvers showed 
functional errors of under .03%. Ninety-five percent of the units 
showed under .06% error. 

Perpendicularity of axes is held to one minute of error in 
90 degrees, or +3’ on the full circle. Due to extreme 
symmetry of rotor and stator, nulls are excellent. 
low phase shifts are an added feature. 


VERSATILITY 


Many types of Clifton Precision computing resolvers ore 
offered including: 
@ Sizes 8, ll and 15 
@ Stainless steel housing and bearings (corrosion resistant) optional 
@ 450°F High Temperature Units 
@ The following compensation available in any or all ynits: 
Resistive 
Feedback Winding 
Thermistor 
® Units suitable for use with transistors 
© Pin or screw terminals or lead wires 
@ BuOrd type shafts available 
@ BuOrd MK 4 Mod 0 brush block configuration available 


PRICE AND DELIVERY 


Rotary Components are our business. We have studied the 
efficient manufacture of synchros and resolvers for many years 
—with results that have enabled us to lower traditional prices 
substantially in the past. We ask you to review what you are 
paying for precision computing resolvers 

Early delivery has been further insured by our new facility ot 
Colorado Springs, Colorado, which approximately doubles our 
capacity to produce high accuracy rotary components. 

For many types of our resolvers we are already tooled and 
can moke surprisingly quick delivery. 

When you need any rotary component—resolver, synchro 
er motor, quantity or short run, think of CPPC. 

Call or write Sales Department, Hilltop 9-1200 
(Suburban Philadelphia) or our Representatives. 


Size 8 
Wt.: 32 grams 
Diam.: .750 in. 




















Size 11 
Wt. 90 grams 
Diam.: 1.062 ins, 

































Wt. 160 grams 


Diam.: 1.437 ins. Role) apie) 
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PROCESS OF AMPLIFICATION through interaction of signal and pumping frequencies can be demonstrated by mechanical analogy at 
left. If a slowly oscillating signal is applied and capacitor plates pulled apart at maximum charge and moved together at minimum charg 
mechanical pumping action will cause amplification of the signal. Drawing at right compares current-voltage relationship of conventional 
p-n diode with capacity-voltage relationship as pumping signal is applied. 


fier improves as the frequency decreases 
into the UHF region. 

In a typical amplifier of this type, the 
semiconductor diode is inserted at the 


going waves, and to prevent thermal 
noise in the load from being amplified 

Gain of the amplifier depends on the 
pumping power level as well as on the 


25% of the midband frequency im th 
UHF region. By using four stages with 
the special diodes in such an array, Bell 


scientists have obtained a bandwidth of 





























junction of two waveguides. A pump circuit adjustment. Requirement for 100 me. at a 400 me. signal frequen 
signal of 12,000 me. is impressed the pumping source 1s that it produces with a pump frequency of 900 mc. an 
upon the diode through one waveguide a suitable voltage swing across the non- 1 pump power of 10 mw. Amplifier hac 
while the 6,000 me. signal is inserted linear capacitance of the diode. There- a gain of 10 db. and a noise figure of 
through the other waveguide. fore, a diode with a high static capaci- 3.5 db 
: tance will require more pump power ‘ ? 
More Signal Power than one with a low value, and a circuit Pumping Action 
Amplification is obtained by return-_ with a high QO for the pump will be Process of amplification through th 
ing more signal power into the input more efficient than a low OQ circuit interaction of a pumping signal can 
waveguide than was inserted A traveling wave amplifier configura- compared with the following physi 
A circulator is used to provide iso- tion, employing arrays of several diodes, analogy. If a slowly oscillating 
lation between the incoming and out- has produced bandwidths as wide as were applied to a simple resonant 
: ] 
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DRAWING at left shows modulation of amplified signal output of the variable reactance amplifier that results from interaction of the 


signal frequency with the idler (difference) frequency. Sketch at right indicates path of the input signal through the circulator used tv 


isolate input from output. 
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in antisubmarine warfare, it has to be... 
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it takes a lot of faith in your radar, sonar and/or magnetic 
detection equipment to leave an area with a “clean” stamp 
...even more faith than it takes to believe the blip that shouts 
“sub below.” Such confidence-building equipments are not 
developed overnight ...indeed, the technology spawning this 
gear at Texas Instruments dates back nearly thirty years to 
similar techniques in pinpointing subsurface mineral wealth. 
Since its entry into this complex field, TI has supplied literally 
thousands of detectors to the free world’s navies ... operational 
means of locating, tracking, and triggering counter-attacks 
against the subs that swim the sea. 


For detailed information on operational as well as advanced 
ASW gear now under development, properly cleared military 
or industrial personnel write or wire for appointments to: 
SERVICE ENGINEERING... 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE DALLAS 9. TEXAS 
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apparatus division 


systems management — reconnaissance, airways 
control, anti-submarine warfare, anti-missile, 
countermeasures, airborne early warning, navi- 
gation, attack control, missile systems, engine 
control. 

equipments — radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering, 
intercom, microwave, optics, detector cells, 
engine instruments, transformers, time stand- 
ards, and other precision devices. 


research /design /development/manufacture | 
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Hot Circuit Breaker 


Aircraft circuit breaker designed to operate 
for 1,000 hr. at temperatures of 600F, is 
rated 225 amps. at 480 v., three-phase, 400 
cps. Interrupting capacity is 4,000 amps., 
closing time is 0.05 sec. or less, trip time 
is 0.01 sec. or less. Westinghouse Electric, 
Aircraft Equipment Dept., Lima, Ohio. 


cuit, alternating positive and negative 
charges would build up on the plates of 
the capacitor. 

If a mechanical pumping action could 
be applied to the plates of the capacitor 
in phase with the applied signal—that is, 
if the plates of the capacitor could be 
pulled apart quickly at the instant of 
maximum charge and pushed close to- 
gether quickly at the instant of zero 
charge—the mechanical work of pump 
ing would cause the applied signal to 
be amplified. 


Output Power 


In the semiconductor amplifier, out- 
put power is divided between the am- 
plified signal and the modulation prod- 
ucts 

Most important of these products 
is the difference frequency between the 
pump and signal frequencies. Because 
of the power output in this sideband, 
difference frequency must be selected to 
be outside of the bandwidth of interest. 

Because this difference frequency 
consumes power without contributing 
to the operation of the amplifier, it is 
termed the “idler” frequency. Because 
of the generation of this and other 
image frequencies during the process 
of amplification, noise performance of 
the amplifier should be better for use 
with a double sideband centered ex- 
actly at one-half the pump signal fre- 
quency, with coherent signal and idler 
frequencies, than with a signal having 
the same total power but with no sym- 
metry about the one-half pump fre 
quency point. 

On an experimental basis, amplifier 
noise figures as low as 3db. have been 
obtained with this special kind of double 
sideband operation, corresponding to a 
6 db. noise figure for normal operation. 
However, because of the noise inserted 
at the idler frequency, when the equiv- 
alent temperature of the input load is 
decreased, even with ordinary operation 
the added noise becomes less than that 
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of an ordinary amplifier having a 6 db. 


noise figure. 

Because of the nature of the amplif 
cation process, noise appears in the sig- 
nal frequency band at the output due to 
e Input noise. Noise input at the sig- 
nal frequency is amplified with the 


a 

e Idler noise. Input noise at the idler 
frequency can be converted to the sig 
nal frequency in the amplification 
process. 

e Diode noise. Noise originating in 
the diode at the signal frequency will 
be amplified with the signal. 

eSum frequency noise. Noise gen- 
erated in the diode at the sum frequency 








drip valve in end of tube. 


No. 4092 valve is easily connected to air- 
craft fueling adapters. Makes a positive, 
leakproof connection. Basic mechanism 
designed to deliver 600 g.p.m. at pressure 
drop of 8 PSI through valve and adapter. 
Several different models available. 


HYDRANT SYSTEMS 


No. 13200 Emergency Shut-off valve can 
be remotely controlled. Adapter poppet 
valve and emergency shut-off valve work 


independently of each other. 


No. 4096 series standard hydrant 
adapters; No. 4093 series hydrant coupling 


valves. 


COMPLETE LINE OF REFUELING 
EQUIPMENT FOR... 





OVERWING REFUELING 


No. 9162 high capacity nozzle features 
easy opening, soft closing, minimum 
shock, during refueling operations. Also 
No. 8385 Non-Drip oil nozzle for deliver- 
ing lube oil. Features sure shut-off, non- 


of the signal and pump frequencies will 
be converted to the diffe rence frequency 
in the amplification process 

Most important source of noise in 
the diode is that originating as thermal 
noise in the series resistance. 

Bell scientists say that there is little 
doubt that better circuits will be de 
veloped which will make use of im 
proved diodes to product amplification 
with noise figures significantly lower 
than those obtained to date. 

A second area receiving intensive in 
vestigation is solid state circuitry to 
replace conventional microwave pump 
ing frequency generators to achieve an 
all solid state amplifier 



















Ne. 4092 
Underwing 
Nozzle 











Ne. 13200 
Hydrant 
Emergency 
Valve 











eeeeeeoeee ee eee ee eee eeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeneee 


BUCKEYE IRON & BRASS WORKS 
DEPT. Aw, BOX 883, DAYTON 1, OHIO 


Name 


Please send complete information on Buckeye aviation refueling equipment to 
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NAVTAC: “Pipeline” to a happy landing 


The uniqueness of the new NAVTAC en route navigation 
and instrument landing system by Stromberg-Carlson is in 
its combination of functional modules. 

The NAVTAC equipment is an assembly designed to pro- 
vide high-performance aircraft with the TACAN naviga- 
‘ional aid, plus marker beacon receiver, glide slope and 
runway localizer for instrument landing situations. 

The entire system is packaged in a compact unit only 5” 
high, 1014” wide, 22” deep, and weighing only 47.5 lbs. In- 
dividual modules can be separated up to distances of several 
feet without any adverse effect on performance. 

The equipment is designed to meet the rigorous environ- 


ment of the high-performance aircraft of today and tomor- 
row. Its operating ambient temperature range is —60 to 
+125 degrees C. at altitudes up to 70,000 feet. Widespread 
use of semiconductors in the ILS receivers and TACAN cir- 
cuitry means high reliability, small size and low power con- 
sumption. 

Included in the design is the capability of performing 
complete preflight confidence tests with the use of a small 
auxiliary test set. 

Complete technical details on the NAVTAC system are 
available on request. 

There is nothing finer than a Stromberg-Carlson® 


STROMBERG-CARLSON GD 


A DIVISION OF GENERAL 


1461 N. GOODMAN STREET + ROCHESTER 3, N. Y. @: 
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Electronic and communication products for home, industry and defense 
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NEW Air Force exhibit standardizes dimensions of modules and chassis on which modules mount for use in future communication, naviga 
tion and identification equipment for manned aircraft flying in the 1958-1965 period to provide greater installation flexibility (left). Form- 
fitting of avionic units to fuselage shape to minimize waste space is envisioned in the Air Force exhibit (right). 


USAF Avionics to Use Standard Modules 


By Philip J. Klass 


Washington—Avionic design criteria 
for Air Force communication, naviga- 
tion and identification equipment for 


use in manned vehicles in the 1958- 
1965 period have been issued by 
Wright Air Development Center's 


Communication and Navigation Lab- 
oratory. 

New exhibit WCLN-58-18 adopts 
small modular building-block concept 
ind dimensions developed by Navy 
Bureau of Aeronautics in its MIL-E- 
19600 (Aer). This exhibit replaces re- 


cently issued MIL-U-25900 (USAF) 
which was withdrawn when Air Re- 
search & Development Command 


Headquarters decided that further co- 
ordination with other ARDC centers 
and laboratories was needed before de- 
sign criteria could be issued as an Air 
Force specification. 

New modular concept and dimen- 
sions should enable: 
e Air Force to easily and quickly re- 
package avionic equipment for use in 
new airframes without major equip- 
ment redesign now required. 
e Aircraft manufacturers to form fit 
avionic equipment into airframe con- 
figuration with greater efficiency, less 
waste space. 
e Avionic manufacturers to use stand- 
ardized module dimensions for many 
Air Force and Navy airborne equip- 
ments permitting greater interchange- 
ability of Air Force and Navy develop- 
ments. 
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Until several years ago, it was possi- 
ble to use single standardized design of 
communications, navigation and/or 
identification equipment on a varicty 
of different aircraft. Today, most avi 
onic equipment must be tailored to the 
form factor requirements of each indi- 
vidual airplane to use available space 
effectively. 


Runaway Problem 


Even in such basic devices as com 
munications common to all Air 
Force aircraft, the problem has gotten 
out of hand. For example, despite the 
fact that the Air Force has three basic 
UHF communications sets in its in- 
ventory (ARC-27, ARC-33, ARC-34), 
each with a different form factor, none 
of them were suitable for use in new 
airframes such as the F-105, B-58 and 
F-108. As a result, it was necessary to 
develop or repackage five new UHI 
sets, each to meet requirements of a 
different airplane. 

This has proven costly in terms of 
money and engineering time and com- 
pounds Air Force logistic support prob- 
lems, without appreciably improving 
the state of communications, according 
to John C. Wightman. (Wightman is 
chief, integration section, Communica- 
tion and Navigation Laboratory.) 

Through use of new standardized 
modules, WADC expects to be able to 
quickly repackage an equipment to 
achieye almost any desired form fac- 
tor. 

In addition to standardizing mod- 


sets, 


ule dimensions, new specification also 
standardizes certain dimensions of the 


“units” (chassis) on which a group of 
modules is mounted 
New exhibit represents a sharp 1 


versal from an earlier attempt to devise 
a uniform criteria Under 
WADC contract, Radio Corp. of 
America visited major aircraft and avi 
onic manufacturers in 1957 to obtain 
their views on preferred module dimen 


design 


sions, cooling provisions and vibration 
Results of this 
ommending functional modules whos« 
dimensions were considerably larger 
than BuAer’s MIL-E-19600, were pre 
sented at a WADC meeting last sum 
mer to representatives of airframe and 


isolation survey, rec 


avionics industry 

Although many avionics manufactur 
ers appeared willing, if not anxious, to 
go along with RCA’s recommendations 
the airframe manufacturers 
violently, because larger module dimen 
would result in airframe 
space utilization. 

As a result of this meeting, WAD( 
and RCA decided to take a fresh look 
at the problem, and the new exhibit 
is the result. Wightman freely credits 
BuAecr with having “pioneered” the 
new USAF modular concept im its 
MIL-E-19600. Air Force will incorp: 
rate MIL-E-19600 module dimension 
with a few additional choices 

Exhibit will call for engineers to work 
to the following dimensions in design 
ing modules for airborne avionics 
e Height: 44 in. (fixed, not maximum 


objec ted 


sions poo! 
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WHEN YOU NEED 


More torque 
per inch 

More torque 
per ounce 


Here’s why ee is your answer: 
To design tomorrow’s aircraft, missiles 
and rockets, engineers must first face 
and solve this one demanding dilemma 
at least: how to build more and more 
performance into less and less space? 
Here’s how Formsprag’s patented 
elutch design—which transmits more 
torque per cubic inch of displacement 
than any other clutch now available— 
has helped other manufacturers re- 
solve this size vs. space problem ... 





A leading missile manufacturer em- 
ploys two Formsprag Clutches in an 
auto-pilot to provide two unidirec- 
tional output speeds from a single- 
speed, reversing power source. 
An hydraulic actuator manufacturer 
has designed two Formsprag clutches 
into a stabilizer actuator to provide an 
irreversibility feature in order to pro- 
duce precise control settings. 
Perhaps a Formsprag clutch offers the 
answer to one of your present design 
vroblems. If so, you'll be interested in 
king to a Formsprag engineering 


onsultant. 

SEND FOR LITERATURE — ask for 
new paper entitled “De- | 

sign Considerations for 


High Speed Over-Run- a 
1 


ning Clutches’’ 





Over-Running, Indexing and Backstopping Clutches for aircraft, automotive and various industrial applications. 


PORMSPRAG COMPANY 


23593 HOOVER ROAD, WARREN (DETROIT), MICHIGAN. PHONE: SLOCUM 7-8300 
IN CANADA: RENOLD CHAINS CANADA LIMITED 58-H 
IN UNITED KINGDOM: RENOLD CHAINS LIMITED 


World’s largest exclusive 
manu facturer of over-running clutches 





Distributors in principal cities 


74 





dimension as in existing MIL-E-19600) 
e Width: 3, 44, 6 or 9 in. (3 in. is not 
presently included in MIL-E-19600). 
@ Length: In 4 in. increments, with no 
limit set. 

Individual modules can be located 

and positioned in any convenient man 
ner on “unit’’ chassis in order to achieve 
optimum packaging density. Standard 
ized dimensions for such “‘units’’, called 
out in Air Force specification, include 
© Height: 64 in. (allows 2 in. high base 
for forced air cooling plenum chamber) 
e Width: 2}, 3-9/16, 44, 74, 104, 152 
in. (width dimensions are multiples of 
1-5/16 in.) 
@ Length: This dimension, determined 
by intended installation, should be es- 
tablished first. This in turn will deter 
mine required width of unit. Where 
specific airframe usage is not known 
designer should use length of 14, 16 
or 18 in. 

Specification makes no attempt to 
standardize airframe rack design, leav 
ing this to the individual aircraft man 
ufacturer, except that it must be able to 
accept units with new standard dimen- 
sions. 

For ease of interchangeability, speci 
fication says no controls, test points, 
meters or other external functions can 
be located on front panel of unit. They 
should be mounted inside the “unit” 
chassis and a front panel cut-out pro- 
vided for access or “look through.” 

Main points of some other provisions 


Uses fixed-styli technique to record multiple channels of pulse 
information or as many as 646 on-off functions. 

Plots analog or digital data in decimal-digital, binary- 
digital, or discrete-level analog form on electrosensitive paper 
chart. 

Easy to read 

@ Finite data points 
@ Integral grid lines 
Accurate 
© Up to + 0.08% full-scale (dependent on number of styli 
assigned to channel) with no under- or overshoot. 
Modular recording-head construction 
@ Simple replacement 
© Flexible arrangement 
Local and remote jump-speed control 
@ Up to 100 in./second 
Write P. O. Box 37, Melbourne, Florida for complete data 
and prices, 


Auto-Landing Reflector 


Personnel Inquiries Invited RADIATION Radar cross section of Boeing 707 is in- 


creased by a corner reflector mounted on 
INC. landing gear for recent tests of Bell Aircraft 
Corp.’s automatic all-weather landing sys- 

MELBOURNE AND ORLANDO, FLORIDA tem (AW July 28, p. 30). In tests, system 
AVIONICS - ASTRIONICS - INSTRUMENTATION landed jet without pilot touching controls. 
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PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: only % inch 


SMALLEST ball/bearing SCREW OFFERS BIGGEST ANSWER 
TO CRITICAL POSITIONING/CONTROL PROBLEMS 





Another timely development by 
Saginaw ... for imaginative manu- 
facturers of ultra-precise controls in 
the electrical and electronic fields. 
For Saginaw Miniature b/b Screws 
will solve critical positioning / control 
problems for radar tuners, missile and 
rocket guidance and telemetering 
systems, automatic switch-gears, elec- 
tronic machinery controls ... plus a 


host of other applications. 


These amazing little fellows are so 
compact and weigh so little—you 
can save greatly on space and weight. 
So efficient—over 90% —you can 
use much smaller motors and gear 


boxes. So precise— you can position 
components within .0005 inch per 
inch of travel. (If application requires, 
lash can be eliminated.) So depend- 
able—you can rely on remarkably 
long service life even in extremely 
adverse environments. 


Every day Saginaw’s experienced 
engineers are helping more and more 
forward-looking manufacturers to 
gain these advantages of Saginaw 
Miniature b/b Screws. Let them help 
you plan your application. No obli- 
gation. Simply phone or write to the 
address shown below. 








NUT TRAVELS: When rotory motion is applied to the screw, 
the bb nut glides clong the oxis of the screw on roll 
ing steel balls, converting rotary force and motion to linear 
force and motion with 4,5 less torque than acme screws. 





SCREW TRAVELS: When rotary motion is applied to the 
bb nut, the screw glides along its longitudinal axis on 
rolling steel bolls, converting rotary force and motion to 
linear force and motion with unprecedented efficiency 


LET SAGINAW’S EXPERIENCED ENGINEERS HELP SOLVE YOUR SPECIAL 
APPLICATION PROBLEMS . JUST WRITE OR PHONE US—NO OBLIGATION 


AUNLOUUU 
&%.... ferew 


SAGINAW STEERING GEAR DIVISION * GENERAL MOTORS CORPORATION + SAGINAW, MICHIGAN 
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Static Line Retrievers are becoming standard aboard all Fairchild C-123 troop carriers 


The Static Line Retriever, a precision airborne hoist 
developed by the Speco Division of Kelsey-Hayes Co., 
overcomes the air drag problem in retrieving 

exposed static lines during an air drop. 

If a jumper’s chute should become entangled, the 
Retriever is emergency geared in excess of 1000 
pounds to pull him quickly and safely back aboard 
the plane. Similar airborne products developed by 
Speco include bomber, cargo and helicopter hoists 
and winches. 


SPECO is one of seven aviation divisions of Kelsey-Hayes 
devoted to the production of aircraft and missile components, 


PRODUCTS OF SPECO 


aircraft actuators, hoists, structures, 
fittings and controls, transmissions 
including helicopter and VTOL. 
guided missile precision gears and 
assemblies, components and as- 
semblies, servomechanisms 
hydraulic control systems. 

rocket and jet engine precision gears 
and assemblies, rotor wheel as- 
semblies 

jet engine precision gears and as- 
semblies, compressor rotor assem- 
blies, turbine rotor assemblies. 
radar antennae 


reciprocating engine precision gears 
and assemblies. 


KELSGE Y-HAYES 


AVIATION DIVISIONS, KELSEY-HAYES CO., DETROIT 32, MICHIGAN 
18 PLANTS: Detrott and Jackson, Michigan; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, New York (Utica Drop Forge & Tool Division); 
Davenport, Iowa (Farm Implement and Wheel Division); Philadelphia (Heintz Division); Clark, New Jersey (New Jersey Division); Windsor, Ontario, Canada, 








of the exhibit include the following 
¢ Vibration: Airframe racking will pro- 
vide shock, vibration isolation, and indi- 
vidual “units” will not be equipped 
with isolation mounts. Avionic unit 
must withstand double amplitude of 0.1 
in or 5Gs, whichever is applicable, from 
3 to 500 cps. Chere is no requirement 
beyond 500 cps 

e Maintenance provisions: Units must 
incorporate test provisions which per- 
mit rapid “go, no-go” trouble-isolation 
on flight line by low skill level tech- 
nicians. 

Copies of new Exhibit WCLN-58-18 
can be obtained by writing: Com- 
mander, Wright Air Development 
Center, Dayton, Ohio, Attention: 
WCLNX-—2 


= FILTER CENTER +z 


> Transistor Preferred Circuits—Na- 
tional Bureau of Standards program to 
develop preferred transistor circuits, 
similar to preferred tube circuits devel 
oped earlier, has run into a snag because 
of extremely wide variability of charac 
teristics in transistors. Whereas trans- 
conductance of a group of MIL-stand- 
ird tubes normally varies only + 10%, 
corresponding important characteristics 
f transistors, such as_ short-circuit 
urrent gain, may varv 200% or more 





> AMB To Test AN/GSN-5—Bell Air 
rafts AN/GSN-5 automatic flare-out 
ind landing system, originally devel 
oped under Navy-Air Force sponsor- 
ship, will be evaluated by Airways 
Modernization Board at its National 
Aviation Facilities Experimental Cen 
ter in Atlantic Citv. Production proto- 
type equipment is slated for delivery to 


AMB in fall of 1959 


> USSR Control Journal Translations— 
English translation of leading Soviet au- 
tomatic control journal, Avtomatika | 
lelemekhanika, 1s now available at re- 
duced price as result of new National 
Science Foundation grant and arrange 
ments to handle subscriptions through 
the Instrument Society of America 
l'ranslation will be made by Consult 
ints Bureau, Inc., New York, as previ- 
ously Price of single issue will be 
$3.50. Year's subscription (12 issues) 
will cost $30 in U. S. and Canada, $15 
tor libraries of academic and other non- 
profit organizations. Write: Instrument 
Society of America, 313 Sixth Ave., 
Pittsburgh 22, Pa 


> Growing Avionics Inventory—Dayton 
AF Depot, responsible for major share 
of Air Force’s avionics supply and over- 
haul, currently stocks about 250,000 
different items, and this figure increases 
by 3,000 every month. Of approxi 
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mately 24 million orders placed last 
vear by USAF, 20% were handled by 
Dayton AF Depot, and percentage rose 
to 25% earlier this year 


> Transistorized ECM—Fully transistor- 
ized airborne reconnaissance system is 
being developed by Airborne Instru 
ments Laboratory under Air Force 
sponsorship. System could find applica 
tion in a reconnaissance satellite 


> Hound Dog Guidance—Guidance and 
control for North American’s GAM-77 
(Hound Dog) air-to-surface missile, be- 
ing designed for use by B-52s, will be 
developed by NAA’s Autonetics Divi- 
sion 


> Hughes Proposes Satellite Relay— 
Hughes Aircraft Co. is one of several 
companies that have submitted unso- 
licited proposals to military services for 
earth satellites intended for use as 
active or passive communication relay 
stations. 


> New Grid Improves CRT New 
three-grid electron gun for cathode ray 
tubes which provide high definition 
with driving voltages of only 2 to 6 v., 
instead of 50 to 70 v. formerly required 
for 525 line television picture, has been 
developed by Westinghouse Electric 
Corporation’s electronic tube division, 





VISIT WESCON BOOTHS 
752 + 1718 - 1719 


JMPUTING CORPORATION 
15 NORTH CITRUS 
ANGELES 38, CA 





IRCRAFT 


Cockeysville, Maryland 





A SUBSIDIARY OF 


RMAMENTS, INC. 


UNITED 


AAINC. MODEL 2830 


MISS- DISTANCE 
MEASURING SYSTEM 


AN/USQ.11 


— developed by Naval Ordnance Laboratory, Silver Spring, Maryland 
— product-engineered and produced by Aircraft Armaments, Inc. 


FOR TARGET DRONES 


OUTSTANDING FEATURES: Meets MIL-E-5272A 
5400B, 16400 -- provides data in 2 min. -- 
requires transponder in drone only -- measures 
salvo firings -- determines miss on multiple 
targets. Target equipment (less power supply) 
under 2 Ibs. Accuracy confirmed by field tests, 


TRANSPONDER 
INDUSTRIAL CORP 





CF-106 ARROW 1 designed by Avro Aircraft Ltd., for the Royal Canadian Air Force. 


Power equal to the Queen Mary’s... 


More than 40,000 pounds of thrust! 200,000 devel- 
oped horsepower! That’s the power developed by 
the two Orenda “Iroquois” turbojets on Avro’s 
CF-105 “Arrow”. 

It’s enough to whoo-o0-oom Canada’s newest in- 
terceptor up to speeds of Mach 2 and more. It’s 
enough to drive the Queen Mary at full speed! 

Imagine compressing this power — and the heat 
that goes with it — in the volume of a jet engine. 

Designers of the “Iroquois” did it in part by put- 


ting major heat-resisting tasks up to high nickel 
alloys ... standard alloys all. In turbine blades, com- 
bustion chamber, afterburner shell, various Inconel* 
and Nimonic* nickel-chromium alloys are used. 
Each is used for special conditions of stress, heat 
and corrosion. 

For information on Inco Nickel Alloys write to: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street INCO. New York 5, N. Y. 


*Registered trademark 








Where Inco Nickel Alloys are used in jet aircraft 


Inconel “X" Nimonic Alloys 
Rotor discs 
Afterburner bellows 
High-temperature bolts 
Rocket engine rotors 
Blading 


Inconel “700” 
Turbine blades 


Inconel “713C” 
Stator and rotor blades 


inconel 
Combustion liners 
Transition sections 
insulating blankets 
Lock wire and rivets 
Fuel line tubing 


Vaporizer tubes 
Turbine biades 
Rotor discs 
Afterburners 


Inconel “w" 
Tail cones 
Afterburners 


Incoloy “T" 
Transition sections 
Combustion liners 


Combustion liners 
Transition sections 


Pure Nickel for electrical and electronic 
gear. Primary Nickel as alloying element 
in other materials. Inco Precision Cast 
ings in many different alloys 


Inco Nickel Alloys are marketed under 
the following trademarks: 

Turbine discs MONEL + “R” MONEL «+ “K" MONEL 
ee “KR” MONEL © “S” MONEL + INCONEL 
S” Monel INCONEL “X” + INCONEL “W” + IN- 
Ball bearing retainer CONEL “700” + INCOLOY* INCOLOY “T” 
rings INCOLOY “901” « NIMONIC Alloys 


Monel 

Lock wire 

Fine fuel line tubing 
Rivets 


Incoloy 901" 








INCGO NICKEL ALLOYS 
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Elmira, N. Y. New gun contains driver 
grid, multiple-purpose screen grid and 
control grid. Modulation is applied to 
both screen grid and control grid 


> Handy Chart—Convenient chart 
which permits speedy conversion of 
torque and rpm into horsepower, for 
fractional horsepower motors, has been 
prepared by Avionics Division of John 
Oster Manufacturing Co. Chart covers 
range from 0.005 to 0.33 hp., from 1 to 
14,000 rpm. For copy write company 
at Racine, Wis 


> Whirling Dervish—Closed-circuit tele- 
vision is used to read the indicator on 
an accelerometer while it is being ro- 
tated at high speeds in a centrifuge at 
Lear's Grand Rapids, Mich., plant. A 
Dage T'V camera is mounted on the 
centrifuge itself, looking down on in- 
dicator, so there is no relative motion 
between the two. Television camera 
output is displayed on monitor scope 
which magnifies image by 24 times, 
permitting extremely accurate readings 


P Signed On Dotted Line—Major con- 

tract awards recently announced by 

avionics manufacturers include 

¢ Ryan Aeronautical Co., more than $1 

million, from Norden Division of 

United Aircraft, for Doppler radars to 

be used in bombing svstem for Navy 

A3D 

e Sanders Associates, Nashua, N. H., 

more than $4 million, for subminiature 

rate gyros to be used in Terrier surface- Space Communications Station Antenna 
to-air missile 

¢ Control Data Corp., Minneapolis, 
$600,000 contract, from Navy Bureau 
of Ships for large-scale digital com- 
puter 


e General Electric's Heavy Mailitary NEW AVIONIC resistance range of 200 ohms t 


Electronic Equipment Dept., $12 mil- megohms. It is capable of withstanding 
lion, from Air Materiel Command's PRODUCTS momentary overloads up to 250 tim 
Rome Air Force Depot for AN /FPS-7 rated power at 7(( orning Gla 

long-range search radar W orks, Corning 

e The Siegler Corp., more than $500, 
000, from Army for construction of 
three satellite tracking stations by com 
pany’s Hallamore Electronics Division, 
Anaheim, Calif 

e Electronic Engineering Co. of Cali- 
fornia, $125,000, from Systems Devel- 
opment Corp. for a computer-language 
translator system, designed to convert 
computer data from one format into 
mother. Company also reports $500, 
000 award from Philco Corp. for instru- 
mentation timing systems 

e Telecomputing Corp., Los Angeles, 
two contracts totaling $1.2 million from 
Navv for electronic decoders and other e Tri-axial accelerometers, \loc 
classified equipment. Company's Bru nd 2243, have a natural frequen 
baker Electronics Division, Culver City, ; 25 ke. or higher. Sensitiviti« 

will handle. , millivolts per G. Model 
e Packard-Bell Electronics Corp., $1 over temperature range 
million, from Chance Vought Aircraft, : while Model 2243 operates fi 

Inc. for integrated communication-navi- 3 1O0F to SOOF, with maximum chan 
gation-identification (CNI) packages. in sensitivity of 10 Three p 


Lunar probe and other space vehicle communications will employ 85 ft. diameter antenna 
similar to model above. To be constructed by Jet Propulsion Laboratory at Camp Irwin 
Calif., under contract with Army Ordnance Missile Command. 





© Glass-based film resistor, Type C-42, 
designed for industrial and military ap 
plications at temperatures to 150C, is 
being produced in the same price 
range as carbon composition resistors. 
Rated at two watts, resistor utilizes glass 
base with a tin oxide metal film, has a 
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mounting 1s used to secure mating to 
test surface and orientation. Cases are 
electrically insulated from test structure. 
Units measure 0.75 x 1.25 x 1.31 in. 
Endeveo Corp., 161 E. California St., 
Pasadena, California. 


other frequency bands and for power A 


levels to 100 kw., and for lower vswr. 

Adams-Russell Co., Inc., 292 Main St., 

Cinteiiee Sie. 2 bi NEW 
BRAND 

IN THE 


e Transistor preamplifier series provides 


impedance transformation while con- 


tributing 20 db. of gain. Units have 
been developed for use with high im- 

VISIT WESCON BOOTHS 
Tes 1718 - 119 


pedance sources such as accelerometers 
and hydrophones. Input impedance is 
one megohm, output impedance 600 
ohms, equivalent input noise 10 micro- 
volts, frequency response 100 to $0,000 


indicator, 
aircraft 


e Lightweight moving coil 
Model MEP-7, is for use with 
instruments requiring flag or alarm indi- 
cations with short deflection angle. 
Unit uses an end-pivoted mechanism 
with internal pivots, high torque and a 
shielded magnet. Internal magnet de- 
ign makes compass influence negligible. 
Marion Electrical Instrument Co., 
Grenier Field, Manchester, N. H 


cps. Units can be powered from an 
internal Mercury battery or external 
source for local or remote control 
Models with higher input impedances 
available. Chesapeake Instru- 
Shadvside, Md 


also are 
ment Corp., 


e S-band diplexer T'vpe BL-554, is used 
primarily for connecting two transmit- 
ters operating at different frequencies 
to a common antenna feed with low 
talk. Unit also separates two 
echoes at separate frequencies into the 
appropriate receiver channels. Pair of 
ganged plungers provides continuous 


SEND FOR NEW COMPLETE ECONOMIC 
STUDY OF METROPOLITAN MIAMI 


cCTOSS 


variation of the two diplexing frequen- 
cies. Replaceable section makes possible 
diplexing of many combinations of fre- 
quencies. Bomac Laboratories, Inc., 
Salem Rd., Beverly, Mass. 

e RF power dividers, covering the fre 
quency ranges of 100-200 and 200-400 
me., are to connect a 50 ohm source 
to 2-20 loads. Each divider contains a 
low loss matching transformer section 
to minimize source mismatch Input 
vswr is less than 1.25 and loss about 0.1 
db. Power rating is 500 w. at 1501 
ambient. Special units are available for 


Please ... 


from engineers, 


LET US SHOW YOU HOW YOUR 
COMPANY CAN PROFIT BY LOCAT- 
ING IN THIS FAST GROWING AREA. 


A 24 section, complete economic analy- 
sis has just been prepared to supply you 
with complete data which will assist in 
determining how your particular man- 
ufacturing or statewide, national/inter- 
national distribution operation can 
profit here. This important study will be 
mailed to you free of charge—in strict- 
est confidence—if you write, on your 
letterhead, to the address listed below. 


no employment applications. We are deluged with resumés 
tool makers, technicians, Ph.D.'s, etc., 


and cannot 


possibly aid in placement requests as we already have a tremendous 
surplus of skilled and professional labor here now Sorry. 


John N. Gibson, Director 
DADE COUNTY 
DEVELOPMENT DEPARTMENT 


Section: 27 ; 
Chamber of Commerce Bidg. + Miami, Florida 
An agency of the Metropolitan Miami government 
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New! A Complete Catalog on All Types 
of Aeroquip Hose of TEFLON 


AND REUSABLE ““super geme°’ FITTINGS (PATENTED) 


including: 
666 HOSE 


with single wire braid rein- 
forcement for operating 
pressures up to 1500 psi. 


667 HOSE 


with double wire braid rein- 
forcement for pressures to 
2000 psi. in larger hose sizes. 


677 HOSE 


with spiral wrap wire rein- 
forcement for operating 
pressures of 3000 psi 


ag 


It's available NOW! It's free! This complete new 68-page catalog 
tells all about Aeroquip’s extensive range of Hose Lines of TEFLON 
for air frame, engine and missile applications. Helpful information 
for design engineers includes technical and engineering data plus full 
specifications on all types of Aeroquip Hose of TEFLON, as well as 
both standard and special reusable “‘saper gems”’ Fittings. 

Send for your free copy of valuable, information-packed Catalog 
103. Use the coupon below. 


aa =<=2/\ \eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


Tefion is DuPont's trade name for its tetrafiluvoroethylene resin 
“guper geme”’ is an Aeroquip trademark. U.S. Patent Nos. 2,833,567 and 2,731,279 


‘—--_-__— 
Aeroquip Corporation, Jackson, Michigan 

Also Available—Aeroquip's New Please send me your new Catalog 103 on Aeroquip Hose Lines of TEFLON. 

Precision Tube Forming Catalog. slices 





Title 





If you would like to have this, free, 


when we send you Catalog CT Compony_ 
103, please check box. Address_ 
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agency headquarters. Test director also 
reports to commander of the center he 
represents. 

During testing, evolution of such 
things as technical manuals and mainte- 
nance procedures are developed and the 
industry prime contractor or weapon 
system manager acts as a recommend- 
ing party rather than being charged 
with actual manual and other proce- 
dures development in the complete 
sense. However, through Joint Test 
Staff efforts, material recommended by 
the contractor will about fit the require- 
ments, since all agencies affected have 
had a hand in their formulation. Spe 
cialists such as operations analysts also 
figure in this picture, making their rec- 
ommendations to the various agencies 
issociated with development of manuals, 
procedures and techniques. 


lest engineer complement is made 


up of engineers from the various com 
mands interested in the weapon 
vstem, the using agencv, the prime con 
tractor and his associate or subcon 
tractors aS necessar 

In the case of the F-106, for which 
Col. Carl Ouslev is test director at 
Edwards AFB, it is anticipated that 
introduction of the weapon system can 
be effected within one vear, providing 
such items as the exotic MA-1 fire con- 
trol system bv Hughes qualifies com- 
pletel 

In addition, for this weapon system, 
it is anticipated that using agency pilots 
will start working with the plane during 
Category II, much earlier than under 
the previous phase system. However, 
it is anticipated that in these early 
stages, ADC’s best talent will take part, 
with the experience level gradually be- 
ing reduced as the airplane becomes 
better known and understood. UlIti 
mately the lower levels of operational 
pilots will be working with the aircraft 


B-58 to be Tested 
Under New Program 


Ft. Worth—Convair B-58 is moving 
into a new flight test program which 
marks a major shift in Air Force phil- 
osophy on testing new weapon systems 
This new concept is designed to get 
new systems into operational service 
faster by centralizing test efforts and 
overlapping test programs. 

B-58 program centered here at Cars 
well AFB demonstrates the new USAF 
category testing concept in which the 
contractor, Air Research and Develop 
ment Command and the USAF com. 
mand which will operate the weapon 
system are all involved in its test pro- 
gram from beginning to end. 

The new system has a number of ad- 
vantages to the Air Force, but the key 
factor is the significant reduction in the 
time needed to get a weapon system 
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GENERAL ELECTRIC 
DESIGNS WORLD S FIRST 
FLUORESCENT LAMPS 


especially for~ 
civilian aircraft lightin g 


we 


Actual Size 


Freedom ip-tighting design is now possible with 
General Blectric’s drattauc new aircraft fluores- 
cents. Only %" in diameter, théy hug ceilings and 
bulkheads, allow interior fixtures to reflect the 


sleek exterior lines of modern aircraft. 


G-E aircraft fluorescents have ruggedized cath- 


odes built to log trouble-free operation under all 


conditions of vibration and impact. And the new 
miniature pinless base allows quick, positive 
locking. 


They are rapid start lamps—usable on a dim- 
mer circuit if desired. Three lengths are now 
available: 57%" (4 watts), 117%" (8 watts), 207%" 
(13 watts, also in red for pilots’ compartments). 


ee te tea 


= - Ballast specs will be available soon. Write 
today for the whole story on the new G-E 
a aircraft fluorescents. General Electric Company, 
ie Miniature Lamp Dept. AW-88, Nela Park, 


Cleveland 12, Ohio. 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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USAF Modernizes Flight Test Program 


By Richard Sweeney 


Edwards AFB—New flight testing 
philosophy which more closely matches 
the weapon system design and manage- 
ment concept than the old phase system 
has been inaugurated within USAF. 

Called Category Testing, it is being 
used on F-106A and B, F-105B, 
F-101B. F-106 is being handled at Air 
Force Flight Test Center here, while 
F-105B program is at Air Proving 
Ground Center, Eglin AFB (AW 
June 2, p. 20), as is F-101B. Forthcom- 
ing F-108 long range interceptor will be 
handled at Edwards. 

Formerly, various centers within Air 
Research and Development Command 
had cognizance over testing various 
parts of a weapon system according to 
their mission and capabilities, i.e., nu- 
clear weapons were assigned to Special 
Weapons Center, operational suitabil- 
ity and conventional weapons were the 
interest of APGC, all weather opera- 
tions were accomplished at Wnght Air 
Development Center. All flight test 
program was accomplished in eight 
phases. 

Under the new system, one center is 
selected to handle the project by ARDC. 
Center commander designates an officer 
to be Test Director, the key man in 
the system, who is the manager for the 


entire flight test program. 

Test Director organizes Joint Test 
Force, Joint Test Staff and line operat- 
ing organization. Joint Staff has per- 
sonnel from all ARDC centers which 
are involved with any part of the 
weapon system, each representing the 
area which is his center’s particular 
interest. 

Also represented on the joint test 
staff are Air Materiel] Command, the 
using agency, Air Training Command, 
and the contractor who functioned as 
weapon systems manager. 

In this, the contractor represents all 
his associate contractors such as power- 
plant, fire control, other systems and 
subsystems. 

Assistant test director 1s representa- 
tive of the using agency; in the case of 
the F-106, Air Defense Command. It 
is his responsibility to see that testing 
is what the ADC mission requires and is 
thorough enough to meet the using 
agency “needs. 

Joint Test Staff plans the Category I, 
II and III testing programs, which are 
flexible and have three basic changes 
from former phase test system. Now, 
phases are joined, the Joint Test Force 
concept allows one central manager, 
initial con- 


and while using agency's 
tribution is small, as program pro- 
gresses, it becomes larger and larger 





will function. 


pilots.) 


contractor.) 


@ Phase V—All weather. 


@ Phase VI—Functional Development. 


other missions. 


Former Flight Test Phases 


Edwards AFB—Eight phases formerly used in flight test are: 
@ Phase I—Airworthiness and Equipment Functioning. Determines airworthiness 
and ensures that airplane and equipment will meet engineering specifications and 
(Accomplished by the contractor.) 
© Phase 11—Contractor Compliance. Checks performance guarantees and determines 
the potential value of the aircraft to the Air Force. 


© Phase I1I—Design Refinement. Intended to overcome deficiencies revealed in other 
tests; continues until all required changes have been made. 


© Phase [V—Stability and Performance. Involves testing performance and stability 
characteristics in detail, and the relaying of this data to the Fight Test Data Branch 
for use in checking contractor’s figures. (Accomplished by AFFTC pilots.) 
Performed to obtain information and data on the flying 
and handling characteristics of the aircraft under adverse weather conditions. (Accom- 
plished by Air Force pilots at Wright Air Development Center.) 

Commands which will use certain aircraft 
send pilots and maintenance men to AFFTC to take part in these tests, which 
simulate operational conditions on night, weather, maximum range, gunnery and 


@ Phase VII—Employment and suitability. A test of tactically equipped aircraft or 
equipment to determine how they will perform under simulated and actual combat 
missions. (Conducted at Air Proving Ground, Eglin AFB.) 

© Phase VIII—Unit Operational Employment Testing. Includes testing and evalua- 
tion of operationally configured equipment. (Conducted at an operational base with 
personnel and equipment authorized in a squadron.) 


(Accomplished by AFFTC 


(Conducted by the 
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Under this concept, a compressed 
test cycle leading to earlier operational 
status will be possible, with a “quick 
fix” capability on the production line 
which has not been possible before. 
Now, when a fix becomes indicated after 
malfunction discovery by any agency of 
the Joint Test Force, it can be remedied 
sooner on production lines. It has been 
estimated that having a fix incorpo 
rated on the production line three 
months ahead of when it was possible 
under the former test system,-results in 
saving of $1 million. 

Halfway through a category testing 
program, the using agency is contribut- 
ing 50% of the personnel in the test 
program, and from this point on be 
comes the primary contributor. 

Essentially, with the single manager 
and representative group making up the 
test programs, Category | testing con 
sists of former Phase I, II and III 
complished in overlap, with saaineben 
pilots doing preliminary investigations 
and followed closely by USAF pilots 
doing the same thing rather than wait- 
ing until contractor is all through for 
USAF to do its work. Additionally, as 
squawks develop they are ironed out, 
so that former Phase III also overlaps 
into earlier work. 

Category II testing accomplished 
what was done in former Phases IV, V 
and VI. In Category I, final test results 
must show that a weapon system can 
and does operate as a system, within its 
normal operational environment. 

Category III covers the work form 
erly accomplished in Phases VII and 
VIII. Here, using command predomi 
nates in personnel involved in the test 
program, and tactics for the weapon sys- 
tem are ironed out, techniques are de- 
veloped and_ operational doctrine for 
employment of the weapon system 15 
formed. This category is accomplished 
at the using agency base, in the case of 
F-106 and F-108, the Air Defense Com- 
mand. 

During the entire program, Weapon 
System Project Office personnel and 
Air Materiel Command personnel, as 
part of the Joint Test Force, are able 
to represent their particular headquar- 
ters in expediting funding, issuing pro- 
duction orders, rewriting contracts as 
necessary. 

WSPO, which passes on test pro- 
grams in general to see that its require- 
ments are fulfilled, is kept abreast of 
test progress by test director. Addi- 
tionally, reports go to the Air Matericl 
Command headquarters, and the using 
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Evaluation and l'raining Squadron un- 
der Col. Richard E. Evans. Since the 
program is in Category II, Col. Jones 


runs the show as test director with 
Evans and Col. H. J. Mclntire of 
ARDC as deputy commanders. When 


the program moves into C ategory III 
and SAC takes responsibility, Col. Evans 
will take 


over as test director. Col. 
Jones is assigned directly to ARDC 


Headquarters and Col. Evans is as- 
signed to the director of operations at 
SAC Headquarters, so lines of command 
are short and direct to top levels. 

Convair, Air Materiel] Command and 
Air Training Command personnel are 
also assigned to the Test Force. In 
the operating divisions, the team idea 
submerges the formality of the SAC 
and ARDC squadrons and mixes per- 
sonnel from both organizations together 
in operating groups. 

lest Force has now set up its pro- 
cedures and communications and has 
formulated its test plan and an opera- 
tions plan. Its first B-58 has been re- 
ceived from Convair and is now in the 
cold hangar at Eglin AFB, Fila., for 
climatic and cold weather testing. More 
airplanes are scheduled to be delivered 
to the Test Force out of the 30 ordered 
for test purposes, and Convair and the 
Test Force will each operate a pool 
of B-58s. 

Current strength of the Test Force 
is 200, and further buildup in personnel 
will be concomitant with the receipt of 
more aircraft. Most ARDC personnel 
assigned to the program already are at 
Carswell, and with the buildup, which 
will extend over 15 months, SAC per- 
sonnel will increase in numbers until 
they make up the bulk of the group 
in the fall of 1959. While ARDC 1s 
still running Category II, SAC pilots 
and crews will be observing the B-58 
and forming ideas for the Category III 
program. 

Programs ii idy contracted for by 
Convair under the old phase testing 
programs are closely watched by the 
test group so it won't duplicate efforts. 
A mutual exchange of information be- 
tween Convair and the group provides 
test results and experience on which the 
task force is building its program. 

Certain jobs which cannot be done 
by the group at Carswell will be farmed 
out to test centers at Eglin AFB, Kirt- 
land AFB and elsewhere. These cen- 
ters will cither send their experts to 
Carswell or will be assigned a B-58. 
But the main test function remains at 
Carswell, and all reports to the weapon 
system project office, including those 
for work farmed out, are written at 
Carswell. 

Last November, Convair set up a 
customer service department under J. ‘I 
Cosby, the B-58 program director. It 
was designed to provide company sup- 
port before and after delivery of the 
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bomber to SAC. This department con 
tinues to operate under the new con 
cept, and the assistant manager of the 
department, G. S$. Green, is top Con- 
vair man in the task force. 

Convair has started its training job 
on the B-58 with the establishment of 
a ground school. ‘Two classes each of 
flight and ground personnel have gone 
through the various courses run by the 
company on its new weapon system. 

By mid-July, about a dozen pilots 
had been trained and more were sched- 
uled to start through the school. The 
pilots trained in ground school have 
not all been checked out in the air- 
plane. In this part of the cycle, the 


training is chiefly for ARDC engineer 
ing test pilots, but SAC pilots will start 
going through in the fall. SAC main 
tenance men who will support the 
program begin a detailed maintenance 


and oper itions course in August 


Mobile training units and | flight sim 
ulators will have their part in the train 
ing program. Convair is now building 
a unit which will include 17 training 
aids and 30 different panels to demon 
strate the workings of the B-58 and its 
systems. Simulators are scheduled to be 
introduced into the program about the 
time the first B-58 is delivered 

Flight simulators will have a morc 
important role in the B-58 program 


TRE FAIRCHILD 
| F27 
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RUBBER TECK 


DUO SEALS 


RIGID ALUMINUM DUCT CONNECTORS 


RIGID STAINLESS STEEL DUCT CONNECTORS 


ALUMINUM BULKHEAD FITTINGS 


GROMMETS FOR CONTROL CABLES 





Comparative size and weight reductions 





OVERALL 
LENGTH | NUMBER) weight | MATERIAL 
2” dia s 

5 1.66 Ibs. | Aluminum 


AN” Design | 5.25 in 
Rubber Teck Design | 2.00 in 


3 ; lo 53 Ibs | Aluminum 
‘ | Rn = 


RUGEBER TECK, inc. 


19115 S. Hamilton Street, Gardena, California 
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Research and Development 
Engineers and Physicists 


Specializing in Servos, Transistorized 
Circuitry, Logical Design, Microwaves 
and Antennas, Special Purpose and 
General Purpose Computer Engineering 
(Degree required) 


Make the most of your experience 


Work on advanced projects such as airborne 
radar, analysis and development of circuits for ad- 
vanced radar systems; electronic analog computers 
and general purpose digital computers; armament 
control; checkout and test equipment; bombing navi- 
gation systems; inertial guidance; analytical studies 
associated with new electro-mechanical systems. 


Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical 
servo systems — plus a complete flight test section, 
specialized engineering and production facilities. 


If you have a formal education, and have sound 
experience in any of the fields related to our work, 
just send the coupon below. Attach resume if you 
wish. 

pn --------—-------------- 
Mr. B. G. Benning, Autonetics, 

9150 E. Imperial Highway, Downey, California 

Dear Mr. Benning: Please consider my qualifications for the following 
field(s). 

Inertial Guidance (1) Fire Control 1] Computers[] Bombing Navi- 
gation Systems [] Automatic Checkout and Test Equipment (7) 


Name 





Home Address 
City — sae 








Home Phone 








Degree(s) 
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like the B-58 into service. Centralization 
of effort also cuts costs because fewer 
test systems are needed when the pro- 
gram is conducted in one place. This 
advantage cannot be claimed for the 
B-58 because it was ordered in test 
quantity before the new system was 
defined. 

Another spur to the switch in testing 
technique was the fact that missiles 
do not adapt to the system of phase 
testing at various centers. The realities 
of missile testing force USAF to con 
centrate missile test programs at a 
single site, and the establishment and 
operation of the missile test center at 
Cape Canaveral, Fla., was a harbinger 
of the adoption of centralized category 
testing for all weapon systems. 

For the contractor, there is little new 
in the types of test work and training 
it must do, but the timing is changed 
considerably. Convair’s assistant man 
ager of customer service, G. S. Green, 
points out that the telescoped, central- 
ized program will keep the company 
close to the B-58 during the entire de 
velopment period. And Convair will 
have a close-up view of the Mach 2 
bomber in an operational environment 
when Strategic Air Command takes over 
the program. 

Staying close to the B-58 will help 
Convair work out bugs and make 
changes in the production version be- 
fore the airplane goes into service. It 
also helps Convair keep its subsystem 
vendors closer to the test program 

The B-58 program was the first to 
operate under the new concept, but 
others have begun to move in the same 
direction. Testing of the B-58 started 
under the old phase system, and Phases 
I and II had been completed when the 
switch to category testing was made 
While Category I work is still going 
on, the program has now moved into 
the early stages of Category II. 

To complete B-58 testing under the 
category plan, Convair, ARDC and 
Strategic Air Command are working 
together with other test force members 
in a program at Carswell AFB 

Choice of Carswell deviates from 
the standard pattern of using ARDC 
centers to host test programs, but it 
has the advantages of being next door 
to the Convair-Ft. Worth plant and 
being an operational SAC base. 

Test force running the B-58 program 
began forming around the first of the 
vear. Since then, there have been a 
series of policy letters which formu 
lated the test force idea, although the 
group was formed without a detailed 
regulation from the Pentagon. The new 
concept actually involves a rewrite of 
Air Force Regulation 8014 

Carswell Test Force is composed of 
the 6592nd Test Squadron (B-58) from 
ARDC, commanded by Col. David M 
Jones, and SAC’s 3958th Operational, 
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Our only link with outer space is the advanced Communi- 
cations System. Our progress in space technology has 
become dependent on solving the vast network of new 
problems which the Space Age has imposed on the field of 
Communications. 

To meet ‘these problems the Hughes Communications 
Systems Laboratories is drawing upon its continuing efforts 
in the field of Global Airborne Communications. Such 
newly devised Hughes hardware, at left, for example, 
illustrates the use of high-reliability wire wrapping to re- 
place soldered connections and the use of inexpensive 
miniaturized “cordwood” circuit modules to make possible 
high component density. 

New methods, such as Hughes-pioneered digital tech- 
niques, are being formulated to achieve the long-range 
goal of developing communications systems capable of 
deflecting their signals from meteors, artificial satellites, 
and even the moon. Sull other methods are being devel- 





positioning of cutting edges is directed by this etched 
metal bar, a significant innovation which aided in the Hughes 
Products development of the first all-electronically controlled ma- 
chine too! line. 


Data processors under development at Hughes Fullerton will 
monitor the action of hundreds of aircraft and store the changing 
tactical situation in electronic memories for high-speed assignment 
of defense weapons. -~ 


the West's leader in advanced electronics 


© iese. HUGHES AIRCRAFT COMPANY 


THE LEAP INTO OUTER SPACE 


oped for systems which will transmit intelligence through 
media impervious to radio frequencies by modulating fre- 
quencies far up the electromagnetic spectrum 

Advanced thinking, diversificaion, and expansion are 
also taking place in other areas of the Research & Develop- 
ment Laboratories, of which Communications is a part . . . 
in Hughes Products, the commercial activiry of Hughes 

.in Hughes Fullerton, where three-dimensional radar 
systems are under development . . . in Hughes El Segundo, 
the manufacturing facility for complex electronics systems 
...and in Hughes Tucson, where guided missiles are 
manufactured. 

Never before have the opportunities at Hughes been 
more promising! 





New commercial and military contracts have created an immediate 


need for engineers in the following areas 


Nuclear Electronics Field Engineering 


Microwaves Vacuum Tubes 
Communications Crystal Filters 
Reliability Systems Analysis 


Circuit Design Computer Engineering 
Write in confidence to Mr. Phil N. Scheid, 
Hughes General Offices, Bldg. 6-R, Culver City, California. 














HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 

Fullerton and Los Angeles, California 
Tucson, Arizona 


Wescon show. Visit our booths 1401, 1402, 1812, and 1813 or the Hughes recruiting suites at the Chapman Park Hotel. 
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than they have had in previous bomber 
programs because of the fact that the 
airplane has only one pilot. Since there 
will be no check pilot along on the 
first flight, ground training assumes in 
creased importance, and B-58 pilots will 
probably be more highly qualified for 
their first flight than pilots on previous 
bomber types. Convair and USAF ex 
pect no difficulties; they sav pilots re- 
port the B-58 follows predicted char- 
acteristics *very closely and is a “very 
forgiving airplane.” 

From its early B-58 flight experience, 
Convair decided the TF-102 had a place 
in training for the B-58, basically for 
orienting pilots in the flight character 
istics of delta-wing aircraft. Test Force 
is checking the idea out, and the TF 
102 probably will be used in the pro- 
gram for transition training. 


Rolls-Royce RA.29 
Overhaul Life Raised 


London—British Air Registration 
Board has authorized overhaul life of 
1,000 hr. for Rolls-Rovce Avon RA.29 
De Havilland Comet 4 and Sud Avia- 
tion Caravelle are powered with the 
10,500 Ib. thrust engines. Intensive en- 
gine tests started in September, 1957, 
when two Comet 2E aircraft, powered 
by two RA.29s and two earlier Avons 
made daily scheduled flights from Lon- 
don to Beirut and back at aircraft uti- 
lization of 11 hr. per day. They accu- 
mulated 7.000 hr. fiving time on the 
engines. Due to failure of ancillary 
unit, one RA.29 was removed prema- 
turely. Engines were stripped and ex- 
amined by the Air Registration Board 
at 250, 500, 750 and 1,000 hr. After 
1,000 hr. the combustor cans showed 
no evidence of distortion and only 
slight traces of local excess heating. The 
cans are being re-used and are expected 
to give a further life without inspec- 
tion of at least 750 hr. Wear was due 
to fretting because of the floating type 
of can location, according to Rolls 
Rovee. A large percentage of the parts 
rejected were non-metallic, mostly con- 
sisting of seals and gaskets. Metallic 
parts rejected consisted of pipes, pipe 
clips and fuel can radial support chan- 
nels, Rolls-Royce said. Blading was 
found to be sound and will be re-used. 
Rolls-Royce spokesmen told Aviation 
Week that thev were confident of a 
5.000 hr. life for the turbine blades and 
disks. Company revealed that it had op- 
crated disks of the Dart engine for peri- 
ods “in excess of 8,000 hr.” 

Engines were operated at a turbine 
inlet gas temperature of 1,035C and a 
cruising thrust of 8,820 Ib. Fuel con- 
sumption was 0.718 Tb. per Ib. thrust 
per hr. Reduction in thrust at the end 
if the setting was less than 2%, the 
company said. 
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“RIVETING 


Automatic feeding and setting with 


T-J 


RIVETS 4 AT A TIME! Special quadruple riveting unit, incorpo- 
rating two Model “RR” Twin Rivitors. mounted on a special 
welded steel base. Equipped with air-operated hold down 
mechanism and a safety air trip arrangement. Tooled for riveting 
left hand and right hand automotive muffler bracket assemblies 


4 ‘ 
n 


SPECIAL TWIN RIVITOR! T-3 CLINCHOR adapred to a 
Tooled for 6 station indexing wide range of clinch nut setting 
fixture, incorporating automatic problems. Gravity Feed model 
clamping and ejecting mechan. shown here 


isms, for riveting laminated 
armature assemblies. 





You'll realize faster assembly... reduced labor costs immediately, when 
you use T-) Rivitors and Clinchors for your production line. These 
performance-proved machines are designed to do a wide range of assem- 
bly jobs for aircraft, automotive, farm machinery—riveting jobs of a// 
kinds. 

T-J RIVITORS automatically feed and set solid rivets with high 
production. Electrically powered Rivitor sets solid steel rivets up to %4” 
long. Throat depths 8” to 36”. 

T-J CLINCHORS set clinch nuts with fully automatic operation, con- 
trolled by a single foot pedal. Available in Underfeed and Gravity Feed 
models, throat Teothe 8” to 36”. 

Send today for these helpful references: Rivitor bulletins 646 and 555 
.+.+Clinchor bulletin 555. The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


YLINOER rree acHoe 
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The blinding speed of the supersonic B-58 demands 


lightning fast calculation and precise control under severe 


conditions, free from a margin for human error or 
hesitation. More than 5000 electronic vacuum tubes and 
transistors are employed in the complex circuitry of 


the B-58 to meet these stringent and critical requirements. 


This is one of the significant measures of the engineering 
achievement represented by the B-58 . . . and a 

measure of the individuals whose professional growth 
potential provided the creative stimulus to design and 
develop such highly advanced systems. If the potential for 
professional growth rates high among your considerations 


in determining the path of your career, 





you are invited to submit a resume of your training and 








experience for confidential consideration and evaluation 
by other engineers in the department best suited 


to your qualifications. 


For prompt attention, address your correspondence to 
P. O. Box 748A, 


CONVAIR 
FORT WORTH 


FORT WORTH, TEXAS 





CONVAIR !1S A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Central Electronics Manufacturers, Inc., tective helmet N383-52551A(383/9045 raft engine N383-(MI1IS)531 A ( MIPR 
Denville, N. J tube, electron, type 5680 in 22740 F1/3/58 and 83/9045-22743 F1/3 $1-608-030-2924), $137,340 
a/w spec. MIL-E-1C dated Oct. 3, 1955, and 58), $464,960 George Senn, Inc., Philadelphia, Pa 
supplement 1J dated Nov 30, 1956, and Centrol Electronics Co., tne. Huntineton pound grease leaning solvent 
ISS MIL-E-1/371A dated May 3, 1954, S/N Station, N. Y., frequency calibrators, Army type, N383-5q883A(38 9081-24508 Ga 
5960-248-3068, IF B-33-604-58-510, 500 ea.. Navy type, N383( MIS52776A)-(MIPR-RO2 8), $89,270 
$31,160 890177-SC-01-23) and (MIPR-33-604-8-17C Pioneer-Central Division, Bendix Avia 
Eitel MeCullough, Inc., San Bruno, Calif 5181), $25,330 tien Corp., Davenport, Iowa, technical p 
tube, electron, pulse amplifier, type 6(C21 Chandler-Evans Divisic Pratt & Whit- lications alternate Cc N383(17-38 
in a/w spec. MIL-E-1C dated Oct. 3, 1955 ney Co., Ine., West Hartford, Conn., main- 601LACIF B-383-689-58) 35 ea $349 
and Amendment No. 1 dated April 29, 1957 tenance parts, used on various assemblies Douglas Aireraft Corp., | Sex 
and ISS-MIL-E-1/56B dated May 17, 1955 N383-53141A(383/2110-29842 X3/2/55) Calif special support equipment for A 
S/N 5960-114-3831, IF B-33-604-58-510 $51,517 ind A4D aircraft. N383-52483A (2383/8164 
$42,750 Eastman Kodak Co., Rochester N \ 2784483/58), $79,188 
Hartman Electrical Manufacturing Co., film, photographic, MIL-No. 1, core, N383 Chicago Aerial Industries, Ine.. Mel 
Mansfield Ohio relay MIL-R-26126 53188 A(383/12NSF/280/F2/7/58) $28,602 Park, Il spare parts for amera contr 
(USAF) dated April 16, 1957, MIL-R-9221 Breeze Corp., Inc., Union, N. J lead as system installed n aircraft N38 ) 8A 
(USAF), Amendment No. 1 Dated July 10 sembly-detachable spark plug N383-5313 8 7110-22649 | »5) and = =6«(383/¢ 
1956, S/N 5945-542 RFP-33-604-58 (383/7126-28700/57), 52.344 ea $197,860 22659 F2/56). $8 71 
2093 3.122 ea Vertol Aireraft Corp., Morton. Pa bear Western Gear Corp Lynwood ( 
Raytheon Manufacturing Co., Newton ing for use on helicopter, N383-53301A(383 gear boxes for arious sircraft N38 
Mass., tube, electron type 5678 in a/w spec 2110-210276 45/1/55) 1,200 ea $40,236 52390A(383/2110-29718 X1 55) $s 5 
MIL-E-1C dated Oct 3, 1955 and amend- 
ment no. 1 dated April 29, 1957 and ISS a 
MIL-E-1/281B dated June 18, 1957, S/N ” ie 
5960-230-5262 IF B-33-604-58-597 $5,350 
ea $47,164 
Technology Instrument Corp., Acton, 
Mass resistor-variable linear precision PRECI SION 
RFP 3-§03-58-1920 18 items arious 


quantities, $34,569 
Sylvania Electric Products, Ine., New 
York tube electron MIL type in a/w 


MACHINES 


spec MIL-E-1C dated c 3 955 and 

eg ig ee HONEYCOMB 
and ISS MIL E-1 tA dated Aug 23, 1955, 

oa elaamtaampe mera sed CORES 


Raytheon Manufacturing Co. Newton, 
Mass., tube, electron, MIL type 1L2ATTWA 


TO ANY SHAPE 








in a/w spec. MIL-E-1C dated Oct. 3, 1955 

and Amendment No. 1 dated April 29, 1957 

and ISS MIL-E-1/3A dated Aug. 23, 1955, 

S/N 5960-262-0167, IF B-33-604-58-665, 100,- C 0 M P 0 U N D C 0 N T 0 y R S 


000 ea $82,400 
Cutler-Hammer, Inc., Dayton, Ohio, mi- 








crophone switch, in a/w spec. MIL-S-6744 TAPERED and FLAT 
dated June 14, 1950 and drawing MS 
dated Aug. 25, 1955, S/N 3360-39442 
IF'B-33-604-58-531, 7,000 ea., $25,837 * : : . : 
Consolidated Airborne Systems,  Ine., Now ... substantial sa vings in tool costs and machine time 
Mineola, N. ¥Y teste capacitor type fuel . . 
quantity gage tank init type MD-2A in available to you. 
a/w spe MIL-T-4687B, 100 ea.: phot 
graphs ea aintenance handbook data Take advantage of our Special Skills and 
rineerin dat > P_29_804-.58 12 » . ey 
a ring lata RFI ‘ =120 Experience in Core Machining. 
$ 1,305 
Magnaflux Corp., Chicago, Ill., magnet Slotting, drilling, tapering, routing and 
inspection unit, type MB-2 (WCRTL), type 7 
Il in a/w exhibit WCRTL dated April 7 contour (convex and concave) forming 
1954 and Amendment No. 2 dated Fe ‘ opens new possibilities in missile, aircraft 
ASS and exnren Apc hay rt and electronic applications as well as 
1328 18 « $91.8 magnetic inspec- pI 
n its, sta nary, sp exhibit WCRTL protective packing 
MB S/N TCAD-484200, PR: MD- , 
1. type (B. ; : D-4! In honeycomb panels of any size or shape, 
stresses are iniformly distributed 


T throughout the panel without stress con- 
r aetc 
Navy Contrac ts centration points. Honeycomb offers un- 
Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by U. S. Navy contract- 


equalled fatigue and vibration endurance 
Various Materials Machined Stainless 
Steel, Aluminum Foil, Paper, Glass-Cloth 
and Cotton-base Laminates. G-4 handles 


ing offices 
7 materials up to 4’ by 10’ and 2’ thick. 


AVIATION SUPPLY OFFICE, 700 Rol 









bins Ave., Philadelphia, Pa é 

Sundstrand Aviation Division, Sund- Structural Uses improved Aerodynamic 
strand Machi 1e -“ p. > oe d .-- performan €, appearance, freedom from 
junct n boxes 85 982 aSa/e , 





buckling (oil canning) and distortion. 





1477 £4/1/55), 38 ea., $36,588 

Acushnet Process Co., New Be dfor d 
re hg > 7; ee ree G-4 machine, shown operating in refrigerated chamber, shapes giant rotor- 

The Roflan Co., Topsfield, Mass., anten- blade core that has been filled with water and frozen. Simultaneous cutting 
Re se RB i if of both sides eliminates indexing problems. Send for illustrated literature. 
$35,376 





M. Steinthal Co., New York parachute u.s. PROPELLERS, INC. A subsidiary of 


ssemblies, N383-52589A (IF B-383-623-58) 

10 ea $69,940 

Federal Aircraft Works, Ine., Minneapo- “a 

lis, Minn., skis, model A40000, modified as Honeycomb contour Sales offices 

pong eg oD Mags Agen yyy machining and adhesive =" 12177 MONTAGUE ST., PACOIMA, CALIF 
(17)53278A(PREN-11-3480/58), 3 sets, $88,- bonding of 


3 ‘She Pierce Governor Co., Anderson, Ind honeycomb assemblies URBO PRODUCTS INC. 


maintenance parts used on AE32B1 valve 


for FJ3 aircraft N383-53488A(383/2150 


29891/55), $26,201 ENGINEERS — INVESTIGATE JOB OPPORTUNITIES WITH A FUTURE 
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Certificates of 


Necessity 


Washington—Office of Defense Mo- 
bilization has awarded the Callery 
Chemical Co., Douglas County, Kans., 
a certificate of necessity for accelerated 
tax amortization in the amount of $3,- 
832,700 with 65% of the amount al- 
lowed at the rapid rate. The certificate 
is for high energy fuels for missiles and 
military jet aircraft. Other certificated 


awards are: 

Aerojet-General Corp., 
search and development 
red detection systems, 


Calif., re- 
infra- 
60% 


Azusa, 
of military 
$964,917 with 


allowed 


Missile Systems Division, Lockheed Air- 
eraft Corp., Van Nuys, Calif., research 
development and fabrication of missiles, 


$382,185 with 65% allowed 


Missile Systems Division, Lockheed Air- 
eraft Corp., Van Nuys, Calif., research, 
development and fabrication of missiles, 


$253,982 with 65% allowed 

Missile Systems Division, Lockheed Air- 
eraft Corp., Sunnyvale, Calif., research, 
development and fabrication of missiles, 
$403,864 with 65% allowed 


Missile Systems Division, Lockheed Air- 


craft Corp., Palo Alto, Calif., research, de- 
velopment and fabrication of missiles, 
$259,443 with 65% allowed 

Missile Systems Division, Lockheed Air- 
craft Corp., Palo Alto, Calif., research, de- 
velopment and fabrication of missiles, 


$223,879 with 65% allowed 


Bendix Products Division, Bendix Avia- 
tion Corp., South Bend, Ind., research and 
development of aircraft components, $152,- 


050 with 40% allowed 








WHERE'S THE 


Propeller shaft thrust nuts are. 
normally tightened by hitting the 
handle of a 3-foot wrench with a 
bronze or lead mallet. Tightening 
by this “‘shock’’ method some- 
times produced a false sense of 
tightness. Some nuts loosened in 
service. 


Airwork believed the natural 
elasticity of the metal might be 
the problem. So they built this 
hydraulic nut tightener. Now 
thrust nuts are tightened by 


Airwork 


'on 
Miliville, New Jersey 
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BRANCHES IN: 
WASHINGTON 
NEWARK + MIAMI + ATLANTA 


MAN WITH THE SLEDGE? 


evenly applied force through a 
pre-determined arc; the exact 
number of degrees specified by 
the factory. 


Result: The thrust nut stays 
tight ... one more reason an Air- 
work engine remains trouble-free 
throughout a long service life. In 
engine overhauls, the first cost is 
the least cost—if it saves main- 
tenance during the engine’s 
operating life. 


CLEVELAND 








USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 


by Air Force contracting offices: 
DAYTON AFD, USAF, Gentile AFS, Day- 

ton 10, Ohio 
Westinghouse Dayton 


Electric Corp., 


Ohio, magnetron tube, type 6249A in a/w 
spec. MIL-T-8128A dated April 10, 1956 
S/N 5960-504-8555, PR MD-8-5960-31064 


2,600 ea., $883,038. 
Telectro Industries Corp., Long Island 
City, N. Y., oscillator, type TS-382 F/U in 
a/w spec. MIL-A-4291B dated May 2, 1956 
S/N 7CAC604344-5, 2,918 ea technical 
publication requirements for test equip- 
ment, Air Force drawings and data list 


complement 
MIL 
IF B-33-604 


requirements, electron tube 
pert, in a/w form DD-816 
E-16400B, provisioning data, 
58-387, $620,837 
Stewart-Warner 


and spec 


Electronics, Chicag 


modification kit MK-102, in a/w spec. MIL 
M-$413A, USAF, dated Sept. 7, 1955 and 
Amendment No. 1 dated Aug. 24 1956 
S/N 1660-12P4-2APX6-506( IF B-33-604-58 


581), maintenance parts, 4,662 ea., $239,887 
Microwave and Power Tube Operations 


Division, The Raytheon Manufacturing Co 


Waltham, Mass., tube, electron, Kliystron 
metal envelope, MIL type 726C in a/w 
MIL-E-1C, dated Oct. : 1955 Amendment 
No. 1, dated April 29, 1957 and ISS-MIL 
E-1/726C, dated Jan. 11, 1950, 2,324 ea 
tube, electron, Jan type 2K29 in a/w Sp. 


MIL-E-1C, dated Oct. 3, 1955 Amendment 


No. 1, dated April 29, 1957 and ISS-TSS 
Jan 2K29, dated Nov. 15, 1945, 115 ea 
IF B-33-604-58-614, $62,555 

W estinghouse Electric Corp., Elim 


tubes. mag 


N. Y., inspection and repair of 


netron, Type No. 6249, S/N 5960-275-2989 
3,000 ea magnetron, Type No. 6249A, S/N 
5690-504-8555. 3,000 ea., PR's MD-8-168 
9320 and -9321, $66,000. 

Lear, Inec., Grand Rapids, Mich test 
panel, followup control, Lear P/N LT-3077 
S/N TCAC-801317-53, RFP-33-604-58-201 
$43,747 

Eicor Division, The Scranton Cory Chi 
cago, Ill inertia switch, Eico P/N 
SW1253A, S/N 5930-327-7136, PR Nr. MD 
8-5930-61932, 6,000 ea., $48,000 

Transeo Products, Ine., Los Angeles 
Calif., switch, RF, Transco, P/N 11300, S/N 
5985-504-8506 PR-MD-8-5985-20013 404 
ea., $29,300 

Kearfott Co., Inc., Little Falls, N. J re 
producible copy for handbook instructions 


and parts breakdown covering test equi 
ment, call no. 33-604-58-1, 

Standard Electrical Products Co., Daytor 
Ohio, switch, push, SPST, Standard Electr 


21 items, $80,006 


cal Products P/N 7211 appl: F-86 rocket 
assembly, S/N 5930-573-0561 (IF B-33-604 
58-669 and Amendment No. 1), 15,000 ea 
$112,200 

Small Motors, Ine., Chicago, Ll motor 
dec, Small Motors P/N SM-2-263-1, NSL 
RFP-33-604-58-2546, 5,000 ea., $87,250 


Microwave and Power Tube Operations 
Division, Raytheon Manufacturing Co 
Waltham, Mass., inspection and repair of 
tubes, magnetron type 6249, S/N 5960-27 
2989, 3,000 ea., magnetron type 6249A, S/N 
5960-604-8555, 3,000 ea., PR's MD-8-16S 
9320 and 9321 $66,000. 

Microwave and Power Tube Operations 
Division, taytheon Manufacturing Co 
Waltham, Mass., tubes, electron, magnetron 


type QK470 un a/w RADC exhibit 2478 
dated Dec. 14, 1955, S/N 5960-503-4506, PR 
30552 and Amendment No l 250 ea., 


$644,500. 


Hartman Electrical Manufacturing Co., 
Mansfield, Ohio, cutout reverse current 
AN3025-600, revision 6 dated, May 21, 1956, 


dated, July 5, 1957 
RFP-33-604-58-2402 


and Amendment No. 2 
S/N 3380-218800-3155, 
1,320 ea., $46,200. 

Microwave and 
Division, taytheon 


Power Tube Operations 
Manufacturing Co 


Waltham, Mass., backward wave oscillator 
tubes, Raytheon type QK625 in a/w Ray- 
theon spec. dated, Aug. $,1957, S/N to 
assigned, PR: MD-8-5960-30575, 500 ea., 
$1,287,500 

Bruno-New York Industries Corp., New 


PSN-6 in a/w 
dated 


spex 


York, multimeters, AN 
MIL-M-4552B (USAF), 


Aug. 235, 1997 
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BUSINESS FLYING 
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SIKORSKY will send its first S42 on a demonstration tour of the U.S. and Canada this fall. Second $-62 will be used for type test and 
military evaluation. Decision has been made to build a third $-62 for engineering development projects and CAA testing. 


Race for Turbine Helicopter Sales Starts 


Commercial sales efforts for the first 
U.S. designed turbine helicopters in 
tensified last week with these develop 
ments: 
© Bell Helicopter Corp. officials met 
with Civil Aeronautics Administration 
to plan certification of the Bell HU-1, 
designated Model 204 in its commer- 
cial version. Army YH-40, a service test 
version of the HU-1, was used for CAA 
familiarization demonstrations. 

e Sikorsky Aircraft Division of United 
Aircraft Corp. removed test equipment 
ind began conversion of its first $-62 to 
a demonstrator for a tour of Canada 
and the U.S. to begin this fall. The 
second S-62, which is near rollout at 
Sikorsky’s Bridgeport plant, will be used 


BELL plans Civil Aeronautics Administration certificat 


for type test and military evaluation 
Che third ship, which Sikorsky has just 
decided to build, will be used for engi 
neering development projects and CAA 
testing. 

© Vertol Aircraft Corp. spokesmen said 
that the T53-powered 107 would be 
available to commercial operators in 
1961. Thus far no certification sched- 
ule has been arranged with CAA. Ten 
military models of the 107, the YHC-1, 
have been ordered bv the U.S. Army 
with first delivery expected in approxi 
mately eight months. 

CAA can complete the certification 
program in six to nine months. Bell 
is not ready vet to take commercial 
orders for the HU-1, but will make the 
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service test version of HU-l, was used in CAA demonstrations. 
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ion of its HU-1, designated Model 204 in its commercial version. YH-40 (above), 


militar 


helicopter i' ulable iS soon as 
production permits 
Results of company test programs 


utilized in meeting CAA test 
Sikorsky, for 
program of rough 


can be 
requirements exampk 
has begun a compan 
water tests for the 
Initial results, in 
Long Island Sound 
were good, the company said 
stable. the 


remained 


1 iphibious 8-62 
a 

l Force --> SCa int 

waves 3-5 ft. high 

Che ship 

remained drv and compa 


said, the tail rotor clear of 


water and no water entered the intake 
of the General Electric 158 engine 
Landings were autorotative into a 15-20 


kt. wind, resulting in a touchdown 


speed of 10-15 kt 


The S-62 will be demonstrated at 
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<1 —_FLY WEATHER-WISE —=- 


These weather items prepared in consultation with the United States Weather Bureau 





Vertical cross-section of jet stream for- 
mation shown in photo indicates where 
clear air turbulence is located in relation 
to this band of high winds. 








LIGHTS in the 20,000 to 40,000 fr. 

levels often encounter clear air 
turbulence. It is more of a cobblestone 
variety than the drafts associated with 
vertical currents in cumulus clouds. 
Though brief, this effect may be 
severe. 

Clear air turbulence is caused by 
turbulent eddies in regions of marked 
windshear, that is, wherever wind 
velocities (speed and direction) vary 
sharply over short distances. -It is 














generally associated with the 
tropopause and edges of the jet stream. 
Conditions to watch for in flight: Haze 
and cirrus clouds at or near flight 
level. Rapid temperature changes. 
Fluctuations of airspeed indicator. All 
can indicate approaching turbulence. 
What to do when turbulence is en- 
countered: Reduce speed. This may 
reduce severity of jolting. Change 
altitude. Change direction till turbu- 
lence ceases, then resume heading. 











Alto-cumulus billows associated with jet 
stream. Cobblestone turbulence is some- 
times encountered above these clouds 
in clear air. 








For Top Flight Performance — Make it 








SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., IN¢ 


How Mobil fuels 
meet requirements for 
high-altitude flight: 


Mobiljet fuels flow freely, give 
maximum performance. Various 
grades permit operation over a 
range of temperature from —76°F 
to + 100°F. Volatility characteris- 
tics allow easy starting on ground 
and at altitude . . . prevent rapid 
evaporation, vapor formation as 
altitude increases. 


Photograph courtesy Munitalp Foundation, Fostering Pure Research in Meteorology 


You’re 
Miles Ahead 
with Mobil! | 





loronto, Ottawa and Montreal for civil 
and military representatives Sept. 4-12. 
It will go to Philadelphia Sept. 24 for 
demonstrations at a state aviation ofh- 
cials convention and later to the South 
for a two or three week tour of military 
bases. 

Bell uses the Lycoming T53 turbine 
powerplant. This is currently in process 
of certification at Lycoming’s Stratford, 
Conn., plant. A batch of six YH-40 
helicopters is currently being delivered 
to the U.S. Army for service test. Last 
of the six will be delivered late in 
August. Production model, the HU-1, 
will start coming off the line this fall 

Of the six Y models, one will remain 
with Bell, as will all three XH-40s 
One YH-40 is at Eglin AFB for cli 
matic and cold weather test, one is at 
Edwards AFB for Air Force testing and 
one is at Yuma, Ariz. for desert tests. 
Chis Yuma ship will go to Ft. Rucker 
later, and the remaining two Y models 
¢ also scheduled for Ft. Rucker 
he six-place helicopter has a climb 
rate in excess of 2,000 ft. per minute, 
1 ferry range of more than 600 mi. and 

cruise speed of 115 mph 

These are the changes between X 
ind Y models, as detailed by project 
engineer Jack Buyers 
e Cabin has been lengthened 12 in., 
giving it a capacity of four litters in- 
stead of two 
e Ship has been raised four inches on 
ts skid gear, providing more ground 


i 


clearance and much easier maintenance 
eChange in engine air inlet ducts 
gives improved engine performance 
© Top cowl line has been straightened, 
improving engine air intake system. 
e¢ Y' model has hydraulically operated 
ground-handling wheels instead of man- 
ually operated wheels. 
e A low-tatio stabilizing bar has been 
installed on top of the rotor, increasing 
stability 
eTwo vents on top of the forward 
cabin improve cockpit ventilation. 
© Stick-centering or artificial fell units 
have been changed from hydraulically. 
operated units to magnetic brake units, 
improving the pilot’s control feel 
eA compensator which mechanically 
ties the collective pitch system into the 
engine governor control has been in- 
stalled. This maintains engine speed 
constant with changes in collective 
pitch 
e Crew door has bcen widened four 
inches for easier entrance 
e Lycoming T53 turbine engine, which 
is rated at 860 shp., is derated to 770 
shp. on the Y model. It was derated 
to 700 shp. on the X model 

A fourth turbine-powered helicopter 
offered to the civil market is the Re 
public-assembled French Alouette, de 
signed by Sud Aviation. The helicopter 
has received CAA certification and two 
commercial models have been delivered 
A third Alouette is scheduled to b 
delivered next week 


Porsche Engine Passes Tests, 


Enters Light Plane Market 


Hanover—Porsche 678 engine is the 
first German aircraft powerplant to be 
leveloped since the war. This 65 hp. 
ersion of the Porsche air-cooled, flat 
four automobile engine was one of 
many examples of Germany’s aviation 
levelopment demonstrated at an ait 
show held at Langenhagen airport near 
here (AW, May 26, p. 111). 

lhe engine has completed its 150-h1 
British Certificate of Airworthiness test 
fter three vears of stand and flight test 


rX 


ing. Porsche has since sold engines 
Rhein-Flugzeugbau Gm.b.H., Krefeld, 
tor the company’s Multoplane RW.3 
two-seater, and to Piitzer K.G., Bonn, 
tor the Piitzer Elster two-seater light 
plane. Piitzer is now considering using 
the engine to power its Morab light 
plane 

Next customers on Porsche's list of 
prospective buyers are expected to be 
the Aero-Flugzeugbau Hubert Zuerl, 
Heimstetten near Munich-Riem. and 





work in the fields of the future at NAA 





ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


\ BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a rewarding 
career at North American Avi- 
ation, in one of these fields: 


Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. H. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


THE LOS ANGELES DIVISION OF 


NORTH 
AMERICAN 


AVIATION, INC. 


PORSCHE 678/0 engine (left) has takeoff rating of 65 hp. at 4,500 rpm., costs $1,380. 
Engine at right is Porsche Type 678/1, which powers Aero-Jodel D-11A “Club.” 











AVIATION WEEK, August 4, 1958 





Airborne 
Miniaturized 
Mylar* 
Capacitors 
help reduce 
weight and 
bulk in 
electronic 
packages 


Developed originally for motor start 
and run purposes, Airborne minia- 
turized “Mylar” capacitors are cur- 
rently finding increasing application 
in electronic circuits where small 
size, light weight, and high reliability 
are of paramount importance. 

Typical of such applications is one 
of our own servo control amplifiers, 
shown above. Used as a component 
of an Airborne-designed oil tem- 
perature control system for high per- 
formance aircraft, the amplifier con- 
sists of a .1% precision resistance 
bridge, stable feedback transistor 
amplifier, reference oscillator, phase 
demodulator, and relay output am- 
plifier. Production. units employ 
printed circuitry. 

Two of Airborne’s miniaturized 


LINEATOR® . ROTORAC® 


Amplifier for 





temperature servo control system utilizes 


Airborne miniaturized “‘Mylar’’ capacitors to save weight and in 

sure high reliability. Entire system, including rotary actuator, is 

Airborne produced and is designed to meet specifications MIL-E 

5272A, MIL-E-5400A, etc. Environmental requirements include 
65 to +200°F. and up to 60,000 ft. altitude. 


“Mylar” capacitors are utilized in 
this particular amplifier — a .1 mfd 
unit for tuning in the reference oscil- 
lator section of the amplifier and a 
.02 mfd unit for phase shift correc- 
tion in the stable feedback transistor 
amplifier section. Capacitors are 
epoxy encased and are designed to 
meet or exceed Government speci- 
fication MIL-C-25A. 

Wound of thin metallized “Mylar” 
film, Airborne miniaturized capaci- 
tors are rated up to 600 v d-c, 330 v 
a-c and have an operating tempera- 
ture range of —75 to +300°F. At 
300°F they will withstand 120% 
rated voltage for 250 hr. 

Write, phone or wire for more 
information on Airborne special de- 
sign miniaturized “Mylar” , capaci- 


TRIM TROL® . 


ROTORETTE® 


tors. Inquiries are also invited on 
complete electromechanical control 
systems. 





CATALOG 578 


Gives detailed information 
on Airborne special de 
sign miniaturized ‘‘Mylar”’ 


capacitors and Airborne 





R.F. filters. Write for copy 


ROTOLOK 


. ANGLgear® - 





AIRBORNE ACCESSORIES CORPORATION 


Represented 
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HILLSIDE 585, NEW JERSEY 


in Canada by: WINNETT BOYD LIMITED «+ 745 Mt. 


Pieasant Rd., Toronto 12, Ont. 





ENGINE is mounted for test in Jodel Bebe light monoplane. Company is interested in 
Porsche Type 678/3 which weighs 188 Ib., is lightest of three types in production 


Carl-Heinz Nietsche, Neuburg/Donau 
Both firms are making Jodel lightplanes 
under license from Jodel S.A., Beaune 
France; Aero-Flugzeugbau the Aero 
Jodel R-11A “Club” sport plane and 
trainer and Carl-Heinz Nietsche the 
Jodel Bebe lightplane. In addition, the 
Porsche company says that Piper Air- 
craft Corp., Lock Haven, Pa., has in 
spected the engine 

Three different models are available 
© Type 678/0 is a geared engine with a 
ratio of 1.7: 1. Takeoff rating is 65 hp 
at 4,500 rpm., maximum cruise rating 1s 
60 hp. at 4,380 rpm. and most econom: 
cal cruise is 50 hp. at 4,120 rpm. Cor 
responding fuel consumptions are: 5.8, 
5.3 and 4.5 gal./hr. Total weight of the 
engine is approximately 247 Ib. and its 
measurements are: length 28.03 in., 
width 32.09 in., height 25.39 in. Cost 
of this model in Germany is the equiva 
lent of $1,380 
© Type 678/1 is a geared engine with a 
ratio of 2.12 : 1. Takeoff rating of this 
model is 65 hp. at 4,500 rpm.. maxi- 
mum cruise rating is 55 hp. at 4,200 
rpm. and most economical cruise is 
$0 hp. at 4,08 rpm. Corresponding fuel 
consumptions are: 5.5, 4.5 and 4.1 


THIRD engine in Porsche series is Type 
678/3, rated at 52 hp. at 3,200 rpm. 
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‘otal weight is approximately 
34 Ib. and the engine measures: length 
8.58 in., width 31.49 in. and height 
0.45 in. Cost is $1,235. This is the 
model that powers the Aero-Jodel 
D-L1A “Club” sport plane 
© Type 678/3 is a direct drive engine 
lakeoff rating is 52 hp. at 3,200 rpm., 
maximum cruise rating is 50 hp. at 
3,150 rpm. and most economical cruise 
is 40 hp. at 2,950 rpm. Corresponding 
fuel consumptions are 4.4, 4.1 and 3.2 
otal weight is approximatels 
and measurements are: length 
width 31.49 in. and height 
Cost of this type is $1.030 
the Jodel Bebe 


gal./hr 


so 
5 
5 


gal. /hr 
188 lb 
22.99 in 
19.09 in 
This engine 
lightplane 


All three 


Lockheed Subsidiary 
Gets AMB Contract 


Cost plus fixed-fee $405,810 contract 
covering maintenance, fueling, inspec 
tion, servicing and repair of aircraft at 
National Aviation Facilities Experi 
mental Center of the Airwavs Modern 
ization Board at Atlantic Citv, N. J 
has been awarded Lockheed Aircraft 
Service International Contract 
July 1, 1958, to June 30, 1959 

Lockheed Aircraft Corp. subsidiary 
will handle all aircraft modifica- 
tion, installation of experimental svs 
tems and photographic 
planes assigned to AMB’s program of 
with — sys- 


pt wer;rs 


models use 89-octane fuel 


runs 


also 
SCTVICeS on 


research and development 
tems, procedures and devices aimed at 
modernizing this country’s aviation fa- 
cilities. Center will use all types of 
planes, piston-and-turbine-powered, mil- 
itary, commercial and private, also heli- 
copters 





KEY ENGINEERING 
OPENINGS 
AT VOUGHT 


| STRUCTURES 


Structures work at \ ought is an inter- 
esting combination of research, analy- 
sis, design and test — a mixture of prac- 
tical and theoretical problems. Model 
tests in wind tunnel and on rocket sleds, 
together with high-speed digital com- 

utation, are used extensively for stress, 

utter analysis, and dynamic response 
calculations. 


Engineering Specialist. Requires Ph.D 
To conduct R & D in structural and dynamix 
loads determinations. or to apply advanced 
mechanics theories to the solution of stru 
tural design problems where high tempera- 
tures are a prime factor 


Solid State Physicist. Ph.D preferred. with 
at least 5 assist in 
studies of 
tion damage; parts or systems failures for 


experience To 


corrosion control; nuclear radia- 


years 


which no causes are apparent; basic phenom- 
ena of solids leading to new concepts 


Lead Structures Test Engineer. Engineer 
(M.S. preferred) with 5 years experience in 
structures or related held cove ring power con 
trols, 
control systems. To direct groups of engineers 
in work on structural aircraft elements, con 
uding test 


hydraulics or hydraulic systems, and 


ponents and complete aircraft, in« 


work and report writing 


Lead Structures Engineer. M.E., A.E.. ot 
C.E.. with M.S. or B.S.. in Engineering wit! 
an M.S. in Math 7 


Also. 5 to 7 vears experi 
ence in any of the following 


dynamic analy 


sis, flutter and vibration, aeroelasticity. mis 
sile launching systems or structures desigr 
and testing. To direct small group of engi 
neers in flutter and vibration studies 


loads 


analysis, or stress analvsis 


To arrange for a personal interview, or 
for a prompt report on these or other 
current openings, return coupon to: 


CA 


Supervisor, Engineering Personne 
f x 4 


CHANCE VOUGHT AIRCRAFT 
Dallas, Texas 


I ama 


nterested in the open 


, August 4, 1958 





Vought Vocabulary 


/ 
€-con O: my: when round-trip missiles 


save taxpayers $102,950,000 


Most missiles land head-first — and, like a bomb, just 
once. This destruction is desired in a missile strike, but 
it makes development costly. Scores of missiles often 
are expended before development problems are solved. 

Vought’s Regulus 1 and II reduce this expense by 
their dual application. Tactical versions of these guided 
missiles can strike head-on, with a devastating nuclear 
wallop. Test and training versions, used in development, 
can be recovered to fly again. 

One Regulus was flown and recovered 18 times... 
another made 16 successful flights. Six hundred recov- 
eries of both missiles have saved $102,950,000 and 
gained an inestimable quantity of technical data. 


Regulus I has armed submarines, cruisers and carriers 

with a nuclear punch since 1955. Regulus Il, with a 
range of more than 1,000 miles and able to exceed twice 
the speed of sound, soon will join the Navy's underwater 
and surface Nuclear Fleet. 
Scientists and engineers: pioneer with Vought in new missile, 
manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-13. 


£ OUGHT AIRCRAFT 


+moeoonwnreoeoaaTr#e so 


CcCAANS 


@aitiaese Trae x ae 





STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


In your field, as most of you well know, it’s easy 
to be complicated ... it’s hard to be simple. At 
Douglas, I’m happy to say, we do things the 
“hard” way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 


that performs better for our various customers. 

We know that good engineers, working in an 
atmosphere which stimulates them to do their 
best, have been largely responsible for our suc- 
cess. If you enjoy solving challenging problems in 
the simplest manner, we’d like to talk with you 
about joining us. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box 620-M 
Santa Monica, California 





Southwest Airmotive to Distribute 
Cessna Line, Grumman Gulfstream 


Dallas—Southwest Airmotive Co 
moved strongly into business aircraft 
sales recently when the fixed base op 
crator took on distributorships for the 
Cessna line and the Grumman Gulf 
stream 

Entry into the aircraft sales field 
marks a considerable expansion for 
Southwest Airmotive’s maintenance, 
overhaul and parts distribution opera 
tion. The company will sell the Gulf 
stream itself and will handle the Cessna 
line through Aircraft Sales Co., a re 
cently acquired Ft. Worth Cessna dis 
tributor 

This expansion is more a matter of 
business opportunity than a delibrate 
determination to get into aircraft sales, 
Executive Vice President Winston 
Castleberry told Aviation WEEK 

In the case of Aircraft Sales, the 
company had an opportunity to ac 
quire a distributor which has done an 
innual business in the $2-3 million 
range over the past five vears for a price 
in the neighborhood of $250,000 to 
$300,000. Final price depends on the 
disposition of such factors as accounts 
receivable 

Southwest \irmotive feels _ that 
Cessna has an attractive line of aircraft 
so the company decided to handle it 
Castleberrv said that some Southwest 


Low-Cost Radio 


Marco Mk. 5 for light aircraft provides 90 
channel transmission and 190 channels of 
reception between 108-126.9 m.c. utilizing 
crystal controls and 100 k.c. spacing in 
transmitter and receiver. Price is $998. 
lotal weight including 3.5 Ib. for transis- 
torized power supply, is 9.5 Ib. and meas- 
urements are 6.5 in. wide, 3 in. deep and 
12 in. long, permitting two Mk. 5s to be 
placed one above the other in a panel cut 
out only one-half inch deeper than Narco 
Omnigator. Mk. 5 can be used with Narco 
VOA-3 omni converter or CS-3A or CS-5 
panel-mounted navigation —indicator-course 
selector to provide VOR or ILS guidance 
Separate transmitter and receiver crystal se 
lectors permit sending and receiving on 


different channels. 
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\irmotive management policies will be 
installed at Aircraft Sales, but otherwise 
the Cessna distributor will operate as 
it has in the past. Aircraft Sales will 
scll Cessnas at Ft. Worth and Long 
view, Texas, and will distribute them to 
dealers in Dallas, Abilene, Wichita 
halls and Waco 

James H. Craddock has been hired 
by Southwest Airmotive to promote 
distribution and sales of aircraft. He 
formerly was employed as aviation sales 
manager of the Humble Oil and R« 
fining Co 

In acquiring the Cessna sales organ 
ization, the company returned to the 
sales field for the first time in 20 vears 
\fter an evaluation in 1935S, Castle 
berry decided that with its limited 
capital, Southwest Airmotive would be 
better off dropping the Stinson linc 
ind concentrating on service Ihe 
company’s capital position is consider 
bly stronger now than it was then 
and this was undoubtedly a rrimary 
factor in the decision to return to sales 

Capital was less a factor in the Gulf 
stream decision because Grumman 1s 
going to handle demonstrations, and 
there will be no need to maintain an 
iirplane inventory. Southwest Airmo 
tive will handle sales and deliveries on 
1 commission basis. The company will 
sell the new turboprop executive 
transport throughout the U. S. along 
with Atlantic Aviation and Pacific Air- 
motive Timmons Aircraft, Ltd., of 
Montreal is the fourth distributor 


Cooperative Deal 


} 


Since Grumman will deliver the 
Gulfstream without interior r elec 
Southwest Airmoti has 


cooperative deal with two 


tronic gear 
ranged 
lexas firms to turn out finished air 
plane for its customers. Horton & Hor 
ton Custom Work, Inc., Ft. Worth 
ill provide interiors, and Associated 
Radio, Inc., Dallas. will install radi 
nd electronic equipment 

Horton & Horton and Associated 
Radio will deal directly with the cus 
tome! Vhev will do their work at 
Southwest Airmotive’s Love Field base, 
with the fixed base operator doing the 
necessary airframe work to readv_ the 
Gulfstream for delivery 

Southwest Airmotive will — servic 
ind maintain the Rolls-Rovce Dart 7 
cngines on the Gulfstream. Since over- 
turboprop power- 
plants is expected to be 1,500 hr., 
the question of overhaul won't come 


haul time on the 


up for three years or so. In that period, 
it would be relatively easy for the com 
pany to tool up to do the job since it 








STABILITY AND CONTROL 
GROUP LEADER: 


For Aijrcraft Division, Aerodynamics 
Section, on Jet VTOL Development 
Programs. MS Aero, Mechanical En 
gineering, Mechanics, Physics or Ap 
plied Math. Six to eight yeors experi 
ence in stability and control analysis 
on advanced aircraft or missile appli 
cations primarily on supersonic and 
hypersonic design concepts 


AERODYNAMIC HEATING 
GROUP LEADER: 


For Aijrcraft Division, Aerodynamics 
Section, on Jet VTOL Development 
Programs. MS Aero, Mechanical En 
gineering, Mechanics, Physics or Ap 
plied Math. Six to eight years experi 
ence in aerodynamic heating and heat 
transfer analysis on advanced aircraft 
or missile applications primarily on 
supersonic and hypersonic design cor 
cepts 
Send resume to 

Engineering Employment Supervisor 

industrial Relations Dept. E-37 

BELL AIRCRAFT CORPORATION 

P.O. Box 1, Buffalo 5, New York 





VISIT WESCON BOOTHS 
752 - 1718 - 1719 


TELECOMPUTING CORPORATION 
7 NORTH TR 


ANGELES 38, CALIFORNIA 








ilready has the basic tooling and test 
cquipment. Southwest Airmotive 1s 
overhauling military turbojet engines 
now and will be overhauling them for 
the airlines when their jets are de- 
livered 

Company isn’t particulary concerned 
that its expansion into the aircraft sales 
area might hurt sales of its parts and 
accessory distribution division. George 
W. Jalonick, II], executive vice presi 
dent in charge of this operation, points 
out that such competitive problems 
already existed to degree with 
competing aircraft service organizations. 


Membership Splits 
In OX-5 Club Ballot 


OX-5 Club President Russ Brinkley 
issued a call to the membership to cast 
) heavy ballot in person or by proxy at 
the organization’s Third National Con- 
vention at Los Angeles, Aug. 7-9 to re- 
tain the present constitution and main 
tain current policy of the club being 
strictly a social organization 

Some members have proposed that 
the constitution be suspended during 
general business sessions at the conven 
tion, according to Brinkley, a founder 
of the club, which is composed of per 
sons who have flown OX-5 powered air- 
craft. Suspension of the constitution 
would make possible moves on issues 
t the convention that would tend to 
change the character of the organiza 
tion, Brinkley contends. He said this 
could lead to the club becoming a 
lobbying organization and claims that 
most members would be against such 


some 


plans 


Fire-Duty Alouette 
Withstands Hard Use 


In its first 30 davs of work with U.S 
Forest Service, Aetna Helicopters’ Alou 
ette Il turbine-powered helicopter put 
in approximately 100 hr. of service 
while maintaining 100% availability. 
Maintenance problems have been prac 
tically non-existent, the operator reports: 
three man hours of maintenance 
being spent in corrective maintenance 
with spare parts used in this phase com 
prising a single small electrically oper- 
ited valve 

I'wo inspections were completed re- 
quiring a total of eight man hours and 
no replacement parts, normal pre-flight 
and cleaning took an additional one to 
two man hours per flying dav. Mainte 
nance has been handled completely by 
the pilot, no mechanics being available, 
and has averaged .53 man hours per 
hour of flight. 

Aetna Helicopters is the first U.S 
helicopter operator to use the French- 
designed rotary wing aircraft distributed 


some 


102 


at density 


Australians Improve Pasture 


Large aerial pasture improvement project on Glenrock Station, some 200 mi. north of 


- 


Sydney, Australia, is utilizing a fleet of Edgar Percival E.P. 2 agricultural aircraft to sow 
and fertilize approximately 35,000 acres in the area. The specially designed E.P. 9s have 
2,100-Ib. hoppers, carry average loads of 1,900 Ib. at 3,400-ft altitudes. Photo above shows 


one of the 


Skyspread E.P. 9s dispensing seed and phosphate at low altitude 


Photo 


below shows a plane receiving seed from self-propelled loading equipment 


here by Republic Aviation Corp. (AW 
Mar. 31, p 79 

In the ot the 
operation, Aetna manager Robert ‘Trim 
ble notes that the Alouette has been 
picking up cargo weighing 500-600 Ib 
altitudes of 9,000 ft. to 
12,500 ft., exclusive of pilot and fuel 
During its Forestry Service contract the 
helicopter has handled over 175 flights 


course initial 30 davs’ 


on fire control at altitudes ranging from 
7,000 ft. to 10,000 ft. On each trip 
the machine returns with two fire jump 
ers plus their equipment, which aver 
wes 100 Ib. a set. Up to 32 such mis 
sions are flown daily. 

Available data on the operation shows 
that the Alouette has carried 56,623 Ib 
of cargo, 214 passengers, made 24¢ 
flights and used 3,600 gal. of fuel 


AVIATION WEEK, August 4, 1958 





European Countries 
Form Ag-Plane Pool 


Paris—Nine countries have organized 
the European Agricultural Aviation 
Center to promote cooperation and 
greater efficiency in the use of aircraft 
Initial meeting of the group, sponsored 
by the Organization for European Eco 
nomic Cooperation was held in Paris 
last month. Center has headquarters in 
The Hague 

lhe Center hopes that it can develop 
pooling of aircraft in its area to provide 
more effective and less costly operations 
There are some 200 agricultural aircraft 
based in OEC territory. Members of 
the Center include Denmark, France, 
Germany, Italy, The Netherlands, 
Sweden, The United Kingdom, Spain 
nd y ugoslavia 


PRIVATE LINES 





Morane-Saulnier MS-760 Paris twin- 
et executive plane received Civil Acro- 
nautics Administration type certificate. 
Beech Aircraft, which has distribution 
rights for MS-760, will import two of 
the airplanes this year, one going to 


l'imken Roller Bearing Co. 


Corporate name of Hiller Helicop- 
ters has been changed to Hiller An 
craft Corp. to reflect the company’s con- 
tinuing diversification. 


Federal autopilot has been CAA- 
ipproved for Cessna 172, 180, 182 and 
Skylane. 


Okanagan Helicopter Group is pro- 
viding three Sikorsky S-55s and crews 
on an annual contract basis to work 
for Federal Electric Co., Paramus, 
N. J., on Dew-Line construction and 
maintenance. . . . Okanagan also has 
renewed its contract with Department 
of Fisheries, Ottawa, Ont., for opera- 
tion of a Sikorsky S-55 and a Bell 47, 
moving personnel, freight and serving 
remote outposts in Newfoundland 


Timken Roller Bearing Co.’s Execu 
tive B-25 has been fitted with a Lea 
Integrated Flight Equipment display 
it AiResearch Aviation Service, Los 
Angeles International Airport. 


Gibbons-O’Keefe Air Charter, Chi 
cago, has been licensed by Canadian 
Air Transport Board to operate inter 
national nonscheduled charter service 
to Winnipeg, Kenora, Toronto and 
Montreal with aircraft of less than 
6,000 Ib. payload. 


Planes, Inc., Houston, Texas Inter- 
national Airport, is distributor in South 
lexas for Aero Commanders. 
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Rohr engineers are 


tomorrow’s great airliners 


today... 


Rohr is eager to maintain its top position in aircraft components and desires 
to talk to aircraft engineers who are eager to help build power packages 
and other major components for America’s great new airliners of the future 


Rohr’s quarter-billion backlog is over 50% commercial. This, of course, means 
real security along with top industry salaries and career opportunities in the 
nation’s finest living area. Experienced design and stress engineers are invited 
to write Rohr now. We'll arrange personal interviews at mutual convenience 


World’s Largest Producer » of Ready-To-insto 
Power Pockoges 


AIRCRAFT CORPORATION 
Address: J. 1. Hobel, Industrial Relations Manager, 
Rohr Aircraft Corp., Chula Vista, California, Dept. 7 Chula Vista and Riverside, Calif. 





EMPLOYMENT OPPORTUNITIES 





ADDRESS BOX NO, REPLIES 
Classified id Db J thia , 
Send to office nearest you 
NEW YORK 36: P. O 
CHICAGO 11 “ 

SAN FRANCISCO 





POSITIONS WANTED 


Contract Administration, 2 youre experience 
USAF contracting officer. knowledge Gov't 
procurement procedures. B.A. Economics, Age 
25, Single. Desire Career opportunities. Will 
relocate. PW-8421, Aviation Week 


Ex-military pilet. 35, family, Gummeretat, 
ASMEL, Instrument, Flight Instructo w 
locate anywhere, recent flight and business 
experience, desires corporatior multi-or 
single. PW-8521, Aviation Week 


Businessman—Pilot seeks opportunity te pro- 
mote and sell business aircraft at manufac- 
turer or distributor level. years continu 
ous aviation experience SMEL and Inst 
Knowledge jet operations, 12 ears sales ex- 
perience. Presently operating own brokerage 
business Resume and photo or equest 
PW-8517. Aviation Week 


Desire position as company or > aietine co- pitot 
abroad. 2000 hrs. USAF & a ne, 28 
degree plus 1 yr. language stud France 
Resume on request. PW-849 Aviation Week 


Electrical Engineer—Age = 1500 twin 
beech, commercia instrume PW-858 
Aviation Week 


Aviation Sales or Monagement Position De- 
sired. Age 28, family ewe mr 
1 rat ng Ex perience 

USAF pile ™ cont! 

ll ch r Devel opme 

tion Week. 


Commercial pilot. age 30. with instrument 
ffi 


rating. a trafic contro! experience De 
co-pilot position. PW-8587, Aviat \ 


SELLING OPPORTUNITY WANTED 
addition Sales Representative. interested in 
NO BEST SELLER ah hg 

recore tay Gould, S ert € 
I 


A. 48, Calif 


FOR SALE 





AN/MPN-—1 GCA & SCR S84 Sky Sweep 
Radars. MPN—1A GCA systems as used } 
so 5S 8 S84 Sky Sweer f : wa 
.-.- but it may be the most significant ee Seen ee SEeD Ser cewes 
housed in O ft tra r *lishne 


Ave 


book you've ever read 





There’s a whole new wal of life for the finest mg wage joe Foy SALES ENG! NEER 


you between the covers of ‘““Oppor- fast and grow 
tunities Abound at Bendix Missiles’ ally and financially. There’s oppor- WANTED ’ 
—and a three-cent stamp will bring tunity here—opportunity to do im- 

} ee ‘ il If | > . | ‘a “k Location will be either New York City or Philadel 
it to you Dy return mali. you nav¢ portant, stimu ating wor . ’ ghia, Pa. te cell te missile and sirerait companies 
the qualifications, Bendix can offer You'll like living in the Middle high speed relays. choppers. pressure switches and 
you an enviable career in the guided West. The climate is pleasant gud jf Steet Set See Sates egnentes & 
. . " " P gree although will consider mechanical engineers 
missiles field, working with men who Chicago, Lake Michigan and other |] who nave good background in electrical eld. Ex 
have been responsible for some of fine recreational areas are easily cellent opportunity 
the most significant missile engineer- accessible. There is also opportunity Write Horry E. Beane, Vice President 
ing advances of recent vears locally to pursue graduate engineer- 

ue mt THE BRISTOL COMPANY 
At Bendix, you will be in a major ing studies. Mail the coupon below 
missile program. Bendix as prime [The book may not be a best seller. 
contractor has responsibility for the but it has been the instrument which 
Talos guided missile, one of our started many a talented engineer on ENGINEERS 
most vital defense weapons. Using a fine career in engineering s have been look 


Kilel in the STATE OF THE ART 
nt and RELIABILITY OF IN 


PRIME CONTRACTOR FOR THE TALOS MISSILE FORMATION concerning positions, why not 


: : ' LJ 


Waterbury, Connecticut. 








OS SEER Crean aaa ap Pe raiD 


FIDELITY PERSONNEL acavere 
Bendix Products Division—Missiles 218 ) Chestnat et Ph 


406R S. Beiger St.. Mishawaka, Ind 
Gentlemen: | would like more informatior ncer 


miesites. Pisase send mo the booklet “Opporte ' P THIS EMPLOYMENT OPPORTUNITIES SEC- 
Missiles.” 


; ” a 








TION offers a quick, effective solution to 
NAME your manpower problems. Because its 
readership is confined to just the type of 
RECESS men you need, waste circulation is 


city avoided. 
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MARQUARDT 


Professional Personnel 
Requisition 








TEST 
FACILITY DESIGN 
ENGINEER 


Technical project < 
controls and 
ent and facilit 
t Laborato 
engine 


uluation of testir 
job planning and sched 
pt throug? nstalla 
Work includes desigr 
mating equipment 
and nominal! detail 
Involves super 
tands environ 
ns; fuel systems 
at control sys 


May involve 
li pme t 


ing with minimum 
Def potential ' 
t Requires BS-ME or BS 


fiVe years experience 


For further information contact JIM DALE 
Professional Personnel 
1655! Saticoy St.. Van Nuys, California 


Marquardt iiss. 


Clear your way 


EMPLOYMENT OPPORTUNITIES 


to recognition NOW! 


Recognition feeds creative 
work environment assures 


achievements. 


fires. That’s why SAED’s 
ready recognition of your 


Only your best efforts can design a high mach turbojet, 
a turboshaft of 4:1 power-weight refinement. 

At SAED, we've found best efforts appear when you 
work on your own, yet with free access to the counsel 
of your supervisors. This way, your work is quickly 


seen ... appreciated... 
Recognition is one reason 


rewarded. 
better engines and better 


engineers develop at SAED. Make this “progress from a 
pencil” your progress now. Inquire in confidence about 


career positions in: 
THERMODYNAMICS 


AERO-THERMODYNAMICS 


Mr. William Merrill 


FLIGHT & FIELD EVALUATION 
MECHANICAL DESIGN 
Professional Employment 


SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL 


1118 Western Avenue 





New 
“EMPLOY MENT” 


Advertisements 


received by 10 A.M. Aug. 7th will 
appear in the Aug. 18th issue, sub- 


ject to space limitations. 


AVIATION 
WEEK 


Classified Advertising Division 


P. O. BOX 12 
NEW YORK 36 
NEW YORK 











ENGINEERS 


Opportunities in 


Structures and Dynamics 


Permonent positions with Sandia Corporation, 
engaged in the ordnance phases of nuclear 
weapons research and development for the 
AEC. We hove openings for engineers ot all 
degree levels who have 2 to 6 years 
experience 


Write to Staff Employment 
Section 592 


SAN DIA 


i CORPORATION 


Bes ALBUQUERQUE. NEW MEXICO 
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€B ELECTRIC 


West Lynn, Massachusetts 


MARQUARDT 


Profe ssional Pe rsonne l 


> 
Rea “sition 


ELECTRICAL TEST 
FACILITIES DESIGN 
ENGINEER 


For turther informatio ontact: JIM DALE 


Protessional Personnel, 16551 Saticoy St Var 





Nuyes, California 


Marquardt sca 


~ 8. CALIFORNIA OGOEN 














EMPLOYMENT OPPORTUNITIES 


ELECTRONIC ENGINEERS + PHYSICISTS «+ MATHEMATICIANS 


TAKE THE ELECTRONICS HIGHWAY” 
WHEN VACATIONING 
IN NEW ENGLAND 











...and visit 
SYLVANIA'S WALTHAM LABOR 





to discuss our newest projects 
and your professional opportunities 


Cruising north along Route 128 through his- 
toric Middlesex County, you'll see Sylvania’s 


K <x 8 l Waltham Labs high above the highway. Stop 

¢ eS) 4 a Eo off on your way to nearby Lexington for what 

Ay Cy could be an important interview about a fu- 

ture 

Big things are happening in your profession 

at Waltham Laboratories. This is where Syl- 

Express artery around Boston vania engineers and scientists are developing 
Rt. 128. in heart of Pilgrim the Data-Processing nerve-center of BMEWS 
(giant new program for a Ballistic Missile 

Early Warning System). 





in advanced electronics with Sylvania, 











Country. Going north, take 
Exit 42A for Syivania (12 mites 
ror osto an 

sete BR ae peng Work on PLATO (AMM system for which 
enough for a day's sightseeing 
And 128 connects with main routes 
to all New Engiand 


Sylvania is Weapons System Manager) is also 
centered here... plus development programs 
for other major electronic defense projects 








current DATA PROCESSING MISSILE SYSTEMS AVIONICS LAB 
22° LABORATORY LABORATORY @ Microwave components 
opportunities ee — design including multi- 
~ ° @ Sr. Development Engincer channel filters incorpo- 
at Sylvania are too ’ ‘ @ Advanced development, rating fast-acting 
aa @ Sr. Packaging Engineer VHF & UHF submoni- microwave switches 
good to pass by... © Peadest Wattnceve toring complex radar © Flush-mounted broad 
. ystems band airborne microwave 
@ Sr. Logical Design antenna 
Engincers Cited O a suas istor circuit design 
~ . " & development 
@ Engineers with experienc: ynthesis of complex 
in Radar Data Handling radars, their design and 
in Radar Ds dare. th APPLIED RESEARCH LAB 
@ Research & Systems Appli- 
(Previous digital data cation in Counter-Counter- 
processing experience ts @ Problems in atmospheric measure Operation 
important for most physics, ionized gases, Research, Analysis & 
assignments.) istronautic Applied Physic 








Send your resume to Erling Mostue 
WALTHAM LABORATORIES, Electronic Systems Division 


Interview and relocation expenses paid by 
Sylvania. Inquiries will be answered within 2 - 
weeks. Convenient Saturday interviews arranged. 


SYLVANIA ELECTRIC PRODUCTS INC 
100 First Avenue + Waltham 54, Massachusetts 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS AND PHYSICISTS: realieens 


for illustrated brochure | 
TALENT GROWS AT EMERSON ELECTRIC 





advanced 


missile 
and space 
m vehicle engineering 







































A few high-level opportunities with | 
Missile & Ordnance Systems Dept. 
of General Electric 


RADIATION ENGINEER 
NOSE CONE DEVELOPMENT 


PhD in Physics, plus 8 to 10 
years’ experience in radiation an- 
alysis and advanced systems R&D: 
knowledge of space-motion prob- 
lems and inertial systems and/or 
components desirable. 





Integrate R&D studies for elec- 
tronic optical, and infrared systems 
applicable to advanced missiles and 
space vehicles. 


ANALOG COMPUTER SPECIALIST 


EE, ME or Physics degree, plus 
l or 2 years’ experience in analog- 
computer techniques for solving ad- 
vanced engineering problems 


Operate analog computers for so- 
lution of heat-transfer problems; 
perform preliminary mathematical 
analysis and develop required cir- 
cuit diagrams. 


DESIGN REVIEW ENGINEER 
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EE, ME or AE degree, plus 5 to 15 . 

years’ professional experience. 

Develop and integrate design-re- | 

view programs, methods and pro- | 

cedures for electrical, electronic, 
mechanical, aerodynamic and ther- 

modynamic aspects of advanced | 

missile systems and missile test | 
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a a a ce ee ed 


RELIABILITY ENGINEER 
EE or ME degree. plus 5 to 15 


This colorful new brochure is a pictorial tour of our > 
; years professional experience. 
Electronics and Avionics Division, our operations and com- 

Develop and integrate reliability 
programs. methods and procedures 
for electrical, electronic. mechan- 
ical, and electro-mec hani al aspects 
of missile systems and equipments. 


munity. More important, we sincerely believe it will provide 
you with clear, logical reasons why ‘‘talent grows at 
Emerson Electric’: ours is an expanding company, doing j 


The major technical programs at 
MOSD are carried on under long 


some of the most advanced work in avionics-electronics—a 


medium-size growth company in which people know each 


' other and are quick to recognize where ideas come from. ; 
J term prime development contracts 
If you desire opportunity for growth, WRITE TODAY The climate here is one of scientific 
curiosity pursued under ideal lab- 


j for free brochure and include resumé of your business oratory conditions. 


and education background. Simply address Ron Middleton 
Please send your 


resume to: 
Mr. Richard Eddy, 
Div. 58-WE 


Engineering Employment Manager. There is no obligation 




















4 -_ at, Bret -_ | 
Ps | tll eas "= — eel 
\\ Electronics and Avionics Division ee, MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @® ELECTRIC 


3198 Chestnut Street 
Philadelphia 4, Pa. 





' KL Rye ; i" 81 00 Ww. Florissant St. Lovis 21, Mo. 
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FLIGHT DATA and 
CONTROL 
ENGINEERS 





Cross new frontiers im systen 


electronics at The Garrett ¢ orpo 







ration 
High-level assignments in the de- 

sign and development of system elec 

tronics are at 


the follou ing 


1, ELECTRONIC AND FLIGHT DATA 
SYSTEMS AND CONTROLS A wide 


choice of opportunities exists for 


ailable for engineers in 


j 
specialtte s 


creative R & D engineers having 
specialized experience with control 
devices such as: transducers, flight data 
computers, Mach sensors, servo-mech 


anisms, circuit and analog computer 





designs utilizing transistors, magamps 


and vacuum tubes. 


2.SERVO-MECHANISMS AND 
ELECTRO-MAGNETICS Requires engi 
neers with experience or academic train 
ing in the advanced design, development 
and application of magamp inductors and 


transformers 


3. FLIGHT INSTRUMENTS AND TRANS- 
DUCERS 

1) DESIGN ANALYSIS Requires engineers 
capable of performance analysis 
throughout preliminary design with 
ability to prepare and coordinate r« 
lated proposals 

2) DEVELOPMENT Requires engineers 


skilled with the analysis and synthesis 





of dynamic systems including design 
of miniature mechanisms in which low 
friction freedom from vibration 


effects and compensation of thermo 





expansion are important 





4.PROPOSAL AND QUALTEST 
ENGINEER For specification 


proposal and qualte st 











review 

analysis and report writing assign 
ments. Three years electronic 
electrical mechanical experi 

ence required 

Forward resume to: 

Mr. G. D. Bradley 


9851 S. Sepulveda Bivd 
Los Angeles 45, Calif 
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facturing —Phoen'x 
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SEARCHLIGHT SECTION « 


PPORTUNITIES EQUIPMENT - USED or RESALE 





UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as oa line. 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request 





PROPOSALS, $2.70 li nm insertion. 
AN ADVERTISING INCH is meosured 7% inch vertically on one column . 2 


3 columns—30 inches—to co poge 
Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 


BOX NUMBERS count as one line additional in undisplayed ads. 











FOR RATES 
OR INFORMATION 


About Classified Advertising 
Contact 


» 8 McGraw-Hill Office 
Nearest You. 


ATLANTA, 3—1301 Rhodes-Hoverty Bid 
JAckson 3 %9s! 


R. H. POWELL 


BEAUTIFUL E-18S — LOADED — PRICED TO SELL 


This is a real pilot's executive ship, beautiful and beautifully equipped, inside 
and out. Only 280 hrs.; ‘58 paint design, white and Pacific blue with red trim; 
bive interior, 5 seats, 2 tables, gray carpet — clean as a whistle. Equipment 
includes: de-icing and anti-icing; windshield wipers; super soundproofing; air- 
line type clearance lights; aux. tanks; thermos bottles and cup dispenser; 2 rot. 
beacons; 100 amp gens.; bar; deluxe inst. panel; Grimes inst. lights. Radio: 
2 DARE 360 ch. transceivers; 2 Collins omni (1 with Bendix Omni Mag — max. 
instrumentation; 1 with std. OBS & cross pointer); Collins GS & MB rec’rs.; 
Sperry Gyrosyn; ARC ADF; ARC LF rec’r.; RCA AVQ-50 radar; ARC isolation 
amplifier with 2 speaker amplifiers. CALL WILMINGTON — EAST 8-661! 


BOSTON, 16—350 Pork Squore 





CORPORATION HUbbord 2-7160 
BOSTON NEW YORK | PHILADELPHIA | WILMINGTON LYNCHBURG 4. ©. Wann 
International Teterboro International New Castle Preston Glenn CHICAGO, 11—520 No. Michigan Ave 
Airport Airport, N. J Airport County Airport Airport MOhowk 4-5800 


WwW. J. HIGGENS 


LOgen 7-8700] ATlas 8-1740 | SAratoga 6-7500 EAst 8-6611 LYnchburg 3-3134 


CINCINNATI, 37—2005 Seymour Ave 
Elmhurst 1-4150 


F. X. ROBERTS 





CLEVELAND, 13— 
1164 Illuminating Bidg., 55 Public Square 
SUperior 1-7000 
W. B. SULLIVAN 


Immediate Delivery 


We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 
DALLAS 1—1712 Commerce St., Vaughan Bidg 
R1830 R1820 Riverside 7-5117 
—75, —92, —94 —362, —S, —72 GORDON JONES F. E. HOLLAND 


DETROIT, 26—856 Penobscot Bidg 
WOodwerd 2-1793 


J. G. GRANT 


R985 R1340 R2000 


and ovr most popular DC3 engine 


R1830 - SUPER - 92 
R. tL. YOCOM 


ENGINE WORKS | | on. occ. sx soo wen ae 


INC. OXford 5-5959 
St. Levis, Mo. D. T. COSTER - R. P. LAWLESS 


LOS ANGELES, 17—1125 W. 6 St 
MAdison 6-935! 


Lambert Field Inc. 








PHILADELPHIA, 3—Six Penn Center Plazo 
LOcust 8-4330 
H. W. BOZARTH - R. J. EDSALL 








WRIGHT 
1820-76A 


Newly overhauled by Grand Central Aircraft Co. 
to latest Learstar specification 


ROBERT A. DARNAILL 
linden Airport Linden, N. J. 


LODESTAR: 


EXECUTIVE — FLUSH RIVETED 


TWINBEECH 


ST.LOUIS, 8—3615 Olive St 
JEfferson 5-4867 


SUPER DI8S — SPEED KIT 
SACRIFICE FOR QUICK SALE 
MADDEN & PLAYFORD AIRCRAFT 
P.O. BOX 186+ MIAMI 48, FLORIDA 


SAN FRANCISCO, 4—68 Post St 
DOugles 2-4600 
Ww. C. WOOLSTON 


























AIRCRAFT PROPELLERS 
Transport, Fighter, Trainer. Bomber props. 
parts and controls. Immediate delivery 
from world’s largest shelf stock. 


UTILITY INDUSTRIES CO. 
34 Burnside Avenue East Hartford, Conn. 


WHERE 
ro Buy 


SACRIFICE FOR QUICK SALE 
MADDEN & PLAYFORD AIRCRAFT 
P.O. BOX 186+ MIAMI 48, FLORIDA 























AN FITTINGS & Saaewans 








Stainiess, Aluminum, Brass, 8 
All sizes—immediate delivery trom aie larg- 
est shelf stock. Buy direct from manufacturer. 
Lower pri uicker service. ee wall 
charts showing complete ~~ of ay & us ‘Fttings 
and hardwere. We te your 
own special print, and stock AN - MS forgings. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 





If there is anything you want 
thet other readers can supply 


OR ... something you don’t want— 
thet other readers con use— 


Advertise it in the 
SEARCHLIGHT SECTION 











AIRLINE & EXECUTIVE PILOTS 
+ Pocketh te make your wife's transcribing 
easier’ A Me. able record of flight & expenses. 
notes. a ANY PILOT—once you use the Heller 
Pocketiog, you'll never be without one. Check 
M.0.. or COD brings (i) .50 (3) 1.40 (6) 2.70 
(12) 5.10 (extra for COD). 
POCKETLOGS 


6316 Farmar Lone Flourtown, Po 
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SYVERSoN 


When the target is space and a million dollars worth of missile rests idly on 
the ground—not even a long countdown helps. In a showdown situation, the 
successful shoot depends on the ‘‘go, no-go’’ type of test that pinpoints the trouble. 


NEXT TIME...LOOK TO INET 
FOR PRECISE GROUND POWER 


This INET 400-cycle ground power unit was 
tailor-made for the Atlas. In meeting all 
of Convair’s specifications for pre-flight 
calibration of electrical systems, the 
unit operates in parallel with the missile’s / 

power system and provides remote control i 
regulation. Frequency regulation is +0.2%. 
With shock load equal to a third of rated 
output, frequency recovers to +0.2% in 

0.15 seconds. Voltage regulation is \ 

+0.5% with recovery time at 0.30 seconds. 





Missile men desiring a special reprint 
of the above cartoon should write to 
**Count-down”’ 


LFAC u c/o Inet Division of Leach. 
INET DIVISION CORPORATION 


18435 SUSANA ROAD, COMPTON, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIV v F YCIPAL FU AN NADA 





LETTERS 





Limited Edition 


The writer is acting as the agent for a 
group of engineers who have contributed 
toward this subscription out of frustration. 
We have one copy of Aviation Week 
come into our ofhec (The Aerial Recon- 
naissance Laboratory, Wright Field, Ohio) 
for over 200 engineers. If you are ‘ac- 
quainted with the quaint habits of govern- 
ment offices you will appreciate why this 
subscription is for a private home address 
which will see that Aviation Week 
reaches those who are sufficiently interested 
to contribute toward this subscription 

Dayton, Ohio 


Stringent Requirement 


Congratulations on a fine issue (June 16, 
Research for Space Edition). We found it 
most informative and were pleased to note 
that we are considered typical of firms active 
in the development of accessory power 
sources for space vehicles. 

But, in deference to others in the industry, 
we would like to correct the erroneous 
conclusion drawn on pp. 237 and 239 

Although we are not yet at liberty to 
disclose the correct application, the’ equip 
ment pictured and described was never 
intended for the Atlas vehicle. The 30-min 
operating cycle apparently misled the author, 
since this is within the commonly accepted 
order of magnitude for ICBM flight. How 
ever, this was just one challenge in the 
development of a long-mission APU. Cycles 
in excess of 12 hr. or more, without main 
tenance, now appear to be feasible 


[t may be of interest to note that this unit 


has recently completed 300 cycles of 
endurance testing, a rather stringent re- 
quirement even for a machine with the 


reliability requirements of Atlas 
Paut SCHRATTER 
Manager, Product Information 
Aircraft Accessory Turbine Dept. 
General Electric Co 
West Lynn, Mass 


Viscount Controls 


Your article in the June 9 issue (p. 72) 
titled “Flap Bolt Failure Caused Viscount 
Crash” was shocking. The investigation of 
the crash was very thorough, and the anal 
ysis of all details most complete. I heartily 
agree with the engineering recommendations 
for corrective action—as far as they go. 

It is inconceivable that the actual cause 
of this crash could be so completely ignored. 
The flap bolt failure most certainly was not 
the cause. Investigation proved that the air 
craft could easily have been controlled had 
the ailerons been operative, despite mal- 
function of the flaps. The actual cause of 
the crash was the lockup of the ailerons and 
other control surfaces, caused by fouling of 
the cables used in the ground lockup system 
for all Viscount control surfaces. True, this 
lockup cable was fouled due to a series of 
events, and subsequent flap bolt failure, but 
the fact remains that the aircraft could have 
been safely landed if the control surfaces had 
been operative. 


110 





Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St... New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


The thought then occurs, where else in 
this aircraft could some minor difficulty 
occur in such a manner that the control 
system might become fouled? Is the routing 
of these cables through the fuselage to the 
tail surfaces such that, regardless of what 
might occur, these cables could not possibls 
foul? The hazard of a mechanic’s glove or 
a rag carelessly left in a vital area and 
fouling the cable thereby locking the con- 
trol surfaces has not been considered, if the 
investigation report is complete 

In my opinion, the most yital correction 
indicated by this investigation is the deletion 
or modification of the control surface lock- 
ing system. A control column and rudder 
pedal locking device contained completely 
within the cockpit is obviously the safest 
type, although perhaps not so neat in ap- 
pearance as its hazardous cable type counter- 
part 

If Vickers insists on using cables for 
locking control surfaces, it is suggested that 
each control surface locking device be spring 
loaded to the “lock’’ position, requiring a 
tension on the cable for unlocking. In the 
event of a cable fouling, the additional pull 
on the cable would be in the direction of 
the unlocked position. Should a cable break, 
only one control surface would lock up, 
leaving the crew a fighting chance to con- 
trol the aircraft with the other control 
surfaces remaining operative 

The attitude of the investigating group 
to the pilot’s suggestion to move the lock 
cable fairlead off of the flap structure was 
most shortsighted 

The control surface locking system was 
the major cause of this accident, and a com- 
plete redesign of the system should be re 
quired immediately. If the British cannot 
see the danger of this cable locking system, 
perhaps our CAA might see fit to take a 
long look at the Viscounts flying in the 
United States, and take the necessary steps 
to eliminate this dangerous condition 

Joun S. Hann 
Liaison Engineer 
Rohr Aircraft Corp 
Chula Vista, Calif 

(The teport was taken from the official 
British Ministry of Transport and Civil 
Aviation, Civil Aircraft Accident, Report of 
The Court Investigation —Ed.) 


Simplifying Monitor 


The takeoff monitors described in the 
June 23 issue (p. 65) seem unduly compli- 
cated by the use of accelerometers which 
require correction for pitch attitude. 

Sufficient information can be derived 
from an odometer consisting of a light 
source and a _ semiconductor hotocell 
mounted on a main gear strut and focused 
through a slit on four equally spaced white 


stripes painted on the inner sidewall of a 
main tire. Pulses generated in this way 
could trigger a single shot multivibrator or 
other pulse shaper to give short pulses of 
definite energy content, which may bx 
bucked against a clockwork driven increas 
ingly direct current indicating desired accel 
eration 

The difference current through a polar 
ized relay with sufficient inertia to hold 
during the chopped up wave form, would 
then activate the no-go alarm when th 
increasing d.c. energy predominated during 
some interval. The clockwork rheostat 
could have a compensating taper for high 
speed drag and would be started by the 
first pulse. The absolute value of the d« 
would be set up from a hand computer 
compensating for weight, temperature 
gradient of runway, etc 

If the pulse rate was divided down b 
1 factor of four, it would be within the 
range of a conventional pulse-stepping moto 
for speeds up to about 120 kt., so that dis 
tunce covered and distance to point of 
refusal might be shown directly. The motor 
might also move a bug around the air 
speed dial to give distance-airspeed indica 
tions at a glance 

In this way the problem of a 
odometer as well as accelerometer correc- 
tion could be solved 


built-in 


Leo MacktTa 
Belle Harbor, N. ¥ 


IBM Computer 


he article pertaining to ground support 
equipment for the Thor IRBM (June 2, 
p. 40) states that an IBM Type 703 auto 
matic computer is part of the support equip 


ment. Actually, it is the IBM Type 704 
not the 703, which is used with the Thor 
Rosert M. BLaKkestes 


Saugerties, N. ¥ 


Technical Selling 
Mr. Charles E. Casad’s letter entitled 
“Idea Salesmen,” (AW May 19, p. 114 


very capably expresses my sentiments on the 


subject. Engineers as a whole do not know 
how to effectively sell their ideas. Cautious 
detailed, and boring presentations, both 


verbal and written, are all too common 
Engineering is an exciting business, and 
basically most engineers know this. But t 
hear them tell about it makes the occupa 
tion sound very dull 

To help overcome this, the engineering 
colleges must give more attention to courses 
im .technical salesmanship. Another help 
would be energetic training programs in 
idea selling, supported or sponsored by firms 
employing engineers. 

I have one point of contention with M: 
Casad. He states, “Accuracy of statement 
is of no concern to him (the salesman 
; This implies that honesty may b« 
lacking in the salesman’s approach. On th« 
contrary, the good salesman will keep on 


selling: And to do so he must be accu 
rate—not detailed, but accurate 
Joseru H. Andrews 


Chicopee Falls, Mass 
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SPACE-ABILITY 
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Servomechanisms’ proven ability to design and produce sister 
smaller and more reliable Central Data Computers, has establish ed 
SMI as the pace-setter in this exacting science. This experience, 
coupled with our major scientific advances in new materials research 
and deposited film circuitry techniques, will meet the requirements 
of even smaller and more reliable subsystems for the 

spacecraft of tomorrow. 
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SUBSYSTEMS DIVISION, Hawthorne, California 
MECHATROL DIVISION, Westbury, L.!., New York 
SPECIAL PRODUCTS DIVISION, Hawthorne, California 
RESEARCH LABORATORY, Goleta, California 


GENERAL OFFICES « 12500 Aviation Boulevard, Hawthorne, California 
oe 
The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limite dex Toro 
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